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PREFACE. 

HE Authors of Original Papers and Oommunications 
,in the present Volume are, W. U. Wollaston, Sec Jt. S.; 
Mr. W. Skrimshire, Jun. ; W. W.; Mr. John Tatum« 
JuA.; Emeritus; R. T.; W. X. 

Of’ Foreign Works, C. A. PrieUr; C. L. Cadet; 
M. Desormes; M. Clement; M. Proust; M. Bouillon La^ 
grange ; Dr. Samuel L. Mitchell ; M. Antony Alexis Cadet 
dc Vaux; M. Vauquelin; M. Antony Thillaye-Plat ; 
F. F. Dclaroche; M. Lamarck; M. DeLalande; M. La> 
place; John Michael Haussman; M. Guyton; Dr. Hal- 
dat; M. Henry; M. Darso; M. Gehlen; M. Ermao; 
M. Delaville; M. Dupont de Nemours; M. Planche; 
M. And dcGy; M. Chaptal; M. Germon; C. H. Pfeff; 
M J. J Champollion Figeac ; M. Roswag; M. Belle> 
mere ; Messrs. Von Humboldt andGa^-Lussac; M. Cotte; 
M. Carnot. 

And of British Memoirs abridged or extracted, Beujamitt 
Count of Rumford ; Richard Phillips, Esq. ; Dr.W. Rox- 
biirg; Mr. Charles Wilson; Mr. Robert Salmon; Mr. John 
\iistin; Mr.Jessop; M G. Field; J. Curwen, Esq. M.P.; 
Mr. Charles Waistcll; Mr. John Trotter; Mr. James 
Hardic; Rev. James Headrick. 

The Engrasings consist of 1. Camera Lucida> by W. 
Hyde Wollaston, M D Sec. R S.; S. Decomposition of 
I jght, by C. A. Piieur ; 3, 4. Apparatus of Mr, Thillaye 
Platel for the Carbonization of Turf; 5. Mr. Tatum's 
Apparatus for ascertaining the Increase of Temperature 
by the Gahanic Action; 6. Theory of Looming, or Hori- 
zontal Refraction; 7. Mr. Salmon’s Specimens of good 
and bad Pruning of Fir Trees; 8. Mr. Field’s Stove for 
heating or drying; 9. Mr. Waistell’s Horse Hoe; 10. Mr. 
Curwen’s Weed Harrow; 11. Apparatus for triturating 
Quicksilver; 13. Erman’s new Classes of Galvanic Con- 
ductors; 13. Mr. J, Trotter’s Curvilinear Saw; 14. Mr. 
J. Hardie’s Bookbinder’s Cutting Press. 
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ARTICLE L 

Description of the Camera Ludda. By W, II. Wollaston. 

Sec. R. S. 

Having a short time since amused myself with attempts New instrur 
to sketch Tarious interesting Tic\vS| without an 
knowledge of the art of drawing, my miml was naturally 
employed in facilitating the means of transferring to paper 
til c apparent relative positions of the objects before me; 

.and I am in hopes that the instrument, which 1 contrived 
for this purpose, may be acceptable even to those who 
have attained to greater proficiency in the art, on ac- 
count of the many advantages it possesses over the Camera 
.Obscura. 

The principles on which It is constructed will probablyPrincipleL 
be most distinctly explained by tracing the successive steps, 
by which 1 proceeded in its formation. 

VVhile J[ look directly down at a sheet of paper on my Objects seen as 
table, if 1 hold between my eye and the paper a piece of 
plain glass, inclined from me downwards at an angle of flcctron from 
45®, I see ,by reflection the view that is before me, in the 
.•same direction that 1 see my paper through the glassu 1 
.might then take a sketch of it; but the position of the ob* 
jects would be reversed. 

To obtain a direct view, it is necessary to have jtwo rer By asini^len* 
ypt. XVlI.~Jw.vE, 1807, B 
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hro rcfiections 
glTe the natural 
portion. 


The objects 
and the paper 
cannot be dis- 
tinctly seen at 
once. 


Arrangement 
of the glaa:$e;i. 


Another cort> 
ctruction. 


Difference in 
me latter in* 


flections. The transparent glass must for this purpose be 
inclined to the perpen^cular line of sight only the half of 
45^) that it may reflect the view a second time from a piece 
of looking glass placed beneath it^ and inclined upwards at 
an equal angle. The objects now appear as if seen through 
the paper in the same place as before; but they arc direct 
instead of being inverted, and they may be discerned in this 
manner sufficiently well for determining the principal 
positions. 

The pencil, however, and any object, which it is to 
trace, cannot both be seen distinctly in the same state of 
the eve, on account of the dificrence of their distances, 
and (he cflbrts of successive adaption of the eye to one or 
to the other, would become painful if frequently repeated. 
In order to remedy this inconvenience, the paper and pen* 
c.il may be viewed through a convex lens of such a focus, 
as to require no more cflbrt than is necessary for seeing 
the distant objects distinctly. These will then ap* 
pear to correspond with the paper in distance as well as 
direction, and may be drawn with facility, and with any 
desired degree of precision. 

This arrangement of glasses will probably be best under* 
stood from iiiapertion of Fig. I. o ^ in the transparent glass ; 
b € the lower rcilector ; b da convex lens (of twelve inches 
inches focus) e the position, of the eye; and/ g he the 
course of the rays. Sec PI. I. 

In some cases a different construction will be preferable. 
Those eyes, which without assistance are adapted to seeing 
near objects alone, will not admit the use of a convex glass ; 
but will on the contrary require one that is concave to be 
placed in front, to render the distant objects distinct. The 
frame for a glass of this construction is represented at i k, j 
(flg 3.) turning upon the same hinge at h with a convex 
glass in the frame I m, and moving in such a manner, that 
either of the glasses may be turned alone into its place, as 
may be necessary to suit an eye that is long or short sighted. 
Those persons, however, whose sight is nearly perfect, 
may at pleasure use either of the glasses. 

The instrument represented in that figure differs moreover 
in other respects from the foregoing, virhich 1 have chosen 

5 to 
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to describe first, because the action of the reflectors thcfi strament. 
«inployed would be more generally understood. But those ^ 

who are conversant with the science of optics will perhdve 
the advantage that may be derived in this instance from pris« 
matic reflection ; for when a ray of light has entered a solid 
piece of glass, and falls from within upon any surface, at 
an inclination of only tweOty.two or twenty-three degrees, 
as above supposed, the refractive power of the glass is such 
as to suifer none of that light to pass out, and the surface 
becomes in tliis case the most brilliant reflector that can be 
«m ployed. 

Fig. represents the section .of a solid prismatic piece of Figure of the 
glass, within which both the reflections requisite are effected pnsm. 
at the surfaces a 6, 6 c, In such a manner that the ray fg^ 
after being reflected first at and again at 6, arrives at the 
eye in a direction h c at right angles to/ g. 

There is another circumstance in this construction neces- Remedy for 
sary to be attended to, and which remains to be explained. 

Where the refloetion was produced by a piece of plain glass, direct light 
it is obvious that any objects behind the glass (if sufliclently 
illiiiniiiated) might be seen through the glass as well 
as the reflected image. But w'hcn the prismatic reflector is 
employed, since no liglitcaii be transmitted directly through 
it, the eye must be so placed that only a part of its pupil 
may be intercepted by the edge of the prism, as at e Fig. 2. 

The distant objects will then be seen by this portion of the 
.eye, while the paper and pencil are seen past the edge of 
.the prism by die remainder of the pupil. 

In order to avoid inoonveiiicnce that might arise from 
unintentional motion of the eye, the relative quantities of 
light to be received from the object, and from the paper 
arc regulated by a small hole in a piece of brass, w'hich by 
moving on a center at c, .fig. 3. is capable of adjustment tp 
every inequality of light that is likely to occur. 

Since the size of the whole instrument, from being so near 
'the eye, does not require to be large, I have on many ac- “ di- 
vCoiints preferred the siuaUcst size that could be executed 
with correctness, and have had it constructed on such a 
scale, that the lenses arcvonly f of an inch in diameter. 

Though the original design, and principal use of this in* It may be usdl 
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mtructions. 


ft answers 
every purpose 
of the penta- 
graph. 


Method of 
using the in< 
strument for 
this puiposc. 


Magnified de- 
signt. 


•trument is to facilitate the delineation of objects in trne 
perspectlTe, yet this is by no means the sole purpose to 
which it is adapted ; for the same arrangement of reflectors 
may be employed with equal advantage for copying what 
has been already drawn, and wsly thus assist a learner in 
acquiring at least a correct outline of any subject. 

For this purpose the' drawing to be copied should be 
placed as nearl}* as may be at the same distance before the 
instrument that the paper is beneath the cyo-holo, for in 
that crise the size will be the same, and ifo lens M*ill be ne** 
ccssary either to the object, or to the pencil. 

By a proper use of the same instrument, every purpose 
of the penfagraph may also be «*insuered, as a painting may 
be reduced in* any proportion required, by placing it at a 
distance in due proportion greater than that of the paper 
from the instrument. In this case a lens becomes requisite 
for enabling the inc to see at two unequal distances with 
equal distinctness, and in order that one lens may suit for 
all those purposes, there is an advantage in (‘arrying the 
height of the stan.l according to the proportion in which 
the reduction is to lie cflcctccl. 

The prill cities on which the height of the stem Is adjusted 
will bo roadil) understood by those who are accustomed to 
optical considerations. For as in fahiiig a perspective 
view the rays from the papc*jr are rendered parallel^ by 
placing a lens at the distance of its pnifcipul focus from tbo 
paper, because the rays received from the distant objects 
are par alt el; so also when the object seen by rclloction is 
at so short a distance that the rays received from it are in a 
certain degree dreergrni, the rays from the paper should be 
made to have the same degree of divergency in order that 
the paper may be seen distinctly by the same eye; and for 
this purpose the lens must be placed at a distance less than 
its principal focus. The stem of the instrument is ac- 
cordingly marked at certain distances to which the con.» 
jugate foci are in the several proportions of 3, 4, &c« 
to 1, so that distinct vision may be obtained in all cases, by 
placing the painting proportionally more dislanl. 

By transposing the convev lens to the front of the in- 
strument and reversing the proportional distances, the artist 
might also enlarge his smaller sketches w ith every dcsirabla 

degree 
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degree of correctness, and the naturalist might delineate 
minute objects in any degree magnified. 

Since the primary intention of this instrument is already^ 
in some measure, answered by the Camera Obscuruj a com- 
parison will naturally be made between them. 

The objections to the Camera Obscura are 

1st. 'I'hat it is too large to be carried about with con. Comparison 

wenience. *1® ™ 

. . . . lucida with the 

1 he cumera luctda is as small and portable as can be camera ob- 

wished. 


t2(lly. In the former, all objects that arc not situated 
near the centre of riew arc more or less distorted. 

In this, there is no distortion ; so that cTcry line, even 
the most remote from the centre of view, is as strait as 
those through the centre. 

3(113’. In that, the field of view does not extend beyoiul 
30*^ or at mo'it 35^ with distinctness. 

But i!t tliG Camera Lacidasis much as 70*^ or might be 
included in one view. 

As it has been thought advisable to secure an exclusive 
sale of this instniineiif by patent, those who are desirous of 
purcliasing it are informed that Mr. Newman (No. 24 Soho 
Square) has at present the disposal of it. 


II. 


Dcycrl/itfon o f a nezv lioiler constructed rcith a Viem to the 
sacing of Fuel. By Benjamin Count of Rum ford. 
Read at a Meeting of the Jir^t Class of the National In^ 
ytitute the 6M October^ 1806*. 


It is well known that much is gained in the saving of fuel, Boiler for 
when an extensive surface is given to that part of the boihir pencraimg 
against which the flame strikes, but this advantage is often its bottom tec^ 
counterbalanced by great inconveniences. For a boiler of 
the form usually employed, ‘ having the bottom very much 
extended in proportion to its capacity, inu«t necessarily 
]>reseiit a great surface to the atmosphere, and the loss of 
heUt, occasioned by the cold air coming in contact with 


* IVanslated by W. Caddel Esq. and revised by the county 
frpm whom it was received. 

this 
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Boiler for this surface^ maj be more than sufficient to compensate the 
having derived from the extended surface of the bottom, 

its bottom ter- And where the boiler is employed for producing steam, as 
imMting in 1 ^ indispensably necessary that it should be of a thickness 
sufficient to resist the expansive force of the steam, it is 
evident, that if the diameter be augmented (with a view to 
increase the surface of tJic bottom) a considerable expcnce 
is incurred on account of the additional strength Uiat must 
be given to the sides. 

Having been engaged in the year 1796, in a set of cx. 
periments, in which I employed the steam of boiling water 
as a vehicle of heat; I had a boiler made for this purpose, 
on a new construction, Htiich answered well, and even 
beyond my expectations ; and, as this boiler might be used 
with advantage in many cases, .even where it is onl)' re* 
quired to heat liquids in an open boiler, this, and another 
motive, which it would be useless to mention in this place, 
have lately induced me to constriu t one here (at Paris) and 
to present it to the institute. 

The object chielly had in view in the construction of this 
boiler, was to give it such a form, that the surface exposed 
to the hre should be great in comparison with its diameter 
and capacity ; and this without having a great surface ex. 
posed to the cold air of the atmosphere. 

The body of the boiler is in the shape of a drum. It is 
a vertical cylinder of copper twelve inches in diameter, and 
twelve inches high, closed at top and at bottom by circular 
plates. 

In the centre of the upper plate there is a cylindrical 
neck six inches in diameter, and three inches high, shut at 
top by a plate of copper three inches in diameter and three 
lines in thickness, fastened down by screws. 

This last plate is pierced by three hoh^s, each about five 
lilies in diameter. The iirst, which is in the center of the 
plate, receives a vertical tube, which conveys water to the 
boiler from a reservoir which is placed above. This tube^ 
which descends in the inside of the boiler, to within an 
inch above the. circular plate which forms its bottom, has 

cock near its lower end* This cocH is alternately opened 

and 
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aod shut> by means of a floater which swims on the surface Boiler for sens* 
of the water contained in the body of the boiler. 

The second of the holes in the plate that closes tlie peck bottom termi* 
of the boiler, receives the lower end of another vertical 
tube, which serves to convey the steam from the boiler to 
the place where it is to be used. 

The third hole is occupied by a safety valve. 

This desci'iption shews that there is nothing new in the 
construction or arrangement of the upper part of this 
boiler. In its lower part there is a contrivance for iOf 
creasing ils surface, which has been found very useful. 

The tiat circular bottom of the body of the boiler, which 
as 1 said before is twelve inches in diameter, being pierced 
by seven holes, each three inches iii diameter, seven cy* 
liiidricai tubes of thin sheet copper, three inches in diameter, 
and nine inches long, closed below by circular plates, are 
flxed in these holes, and firmly rivetted, and then soldered 
to the Hat bottom of the boiler. 

On opening the communication between the boiler and 
its reservoir, the water first fills the seven tubes, and then 
rises to the cylindrical body of the boiler ; but it can never 
rise above six inches in the body of the boiler, for when it 
has got to that height, the fioater is lifted to the height 
uecessury for shutting (he cock that admits the water. . 

AVheTi the height of the water in the boiler is diminished 
a few lines by the evaporation, the fioater descends a little, 
tiie cock is again opened, and the water flows in again 
from the reservoir. 

As the seven tubes that descend from the flat bottom of 
the body of this boiler into the fire place, are surrounded 
on all sides by the fiame, the liquid contained in the boiler 
is heated, and made to boil in a short time, and with the 
consumption of a relatively small quantity of fuel; and 
when the vertical sides of the body of the boiler, and its 
upper part are suitably enveloped, in order to prevent the 
loss of heat by these surfaces, this apparatus may be em* 
ployed with much advantage in all cases where it is required 
to boil water for procuring steam. 

And as in the case where the boiler is constructed on a 
gireatjBcaie, tbg s^vgfi taWs that descend from the b^ottom 

of 
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3oaerfor gene- of the boiler into the fire may be made of cast iron, ithilst 
hawing*itT”** the body of the boiler is composed of sheet iron, or sheet 
bottom ter- copper; it is certain that a boiler of this kind, sufficiently 
^l^ting^in ]a|.gg f^j. ^ steam engine, a dying house, or a spirit dls« 
tillery, would cost much less thfan a boiler of the usual 
form, of equal surface and power.* 

But in all cases where it is required to produce a great 
quantity of steam, it will be always preferable to employ 
seyeral boilers of sL midling size, placed beside each othcr^ 
and heated each by a separate fire, instead of using one 
large boiler heated by one fire. 

1 have shewn, in my sixth essay, on the management of 
fire, and the oeconomy of fiiel, that beyond a certain limit, 
there is no advantage derived from augmenting the capacity 
of a boiler. 

It will be pcrc#Mved, that the boiler which I have the 
honour of presenting to this Society, is of a form fit for 
being placed in a portative furnace, and it was actually iiu 
tended for that purpose. 

Its furnace, which is made of Iiricks, with a circular 
iron grate of six inches in diameter, is built in the insiilo 
of a cylinder of sheet iron, seventeen inches in diameter, 
and three feet high, and can be easily transported from 
place to place, by two men. 

This cylinder of sheet iron, which is divided into two 
parts, in order to facilitate the construction of the masonry, 
weighs only forty-six pounds. The masonry weighs about 
a hundred and fifty pounds, and the boiler twenty-two 
pounds. 

In order to form an estimate of the advantage which the. 
particular form of this boiler gives it in accelerating its 
heating, we may compare the extent of surface that It pre. 
sents to the action of the fire, w ith that of the fiat bottom 
of a common boiler. 

The diameter of the bottom of a cylindrical boiler being 
twelve inches, the surface is 113.88 square inches; but 
the surface of the sides of the seven tubes that descend 
from the flat bottom of onr boiler (which is likewise twelve 
inches in diameter) is 593.70 square inches. Therefore, 
the new boiler has a surface e.xposed to the direct action of 

th^ 
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'016 fife, more than five times greater than that 'of a boiler 
of cc(ual diameter, and of the ordinary form : how much 
this dilieronce must allect the celerity of heating is easy to 
concciTc. 

In the manner in which boilers are usually set, their 
Tcrtica! sides are but little struck by the flame, and on that 
account, I havo not taken the eti'ect of the sides into cou* 
sideraiiofi in my estimate; but even taking them into ac« 
count, the new boiler will always have a surface exposed 
to the fire, at least twice as great as that of a common cy« 
lindricai boiler of the same diameter, as can easily be 
sliew'n. 

The new boiler being twelve inches in diameter, and 
twelve inches high, and each of its seven tubes being three 
inches in diameter, and nine inches high, its surface rs 
1160.d4 square inches, without reckoning the circular 
plate that closes its top, nor its neck. 

The surface of the bottom and sides of a cylindrical 
boiler of twelve inches in diameter, and twelve inches 
high, will be 560. G8 square inches. 

As the quantity of heat that enters a boiler in a given 
time, is in proporioii to the extent of surface that the 
boiler presents to the lire, if is evident, that other circum. 
stanced boiug the same, a boiler with tubes descending from 
its bofton), will bo heated at least twice as soon as a cy* 
lindricai boiler of the same diameter, with a flat bottom. 

In order that a c> lindricai boiler with flat bottom, sur. 
rounded by flame on all .sides, might have the Same extent 
of surface exposed to the fire as a boiler with tubes, it 
w ould be necessary to give it a diameter greater than that 
of the boiler w'ith tubes in the proportion of the squaro 
root of 1160.41, to tho square root of 566.68, that is, of 
17.171 to 12. 

Therefore, in order that a cylindrical boiler with a flat 
bottom, might have the same extent of surface exposed to 
the fire as our boiler with tubes, of twelve inches in dia« 
meter, il would be necessary to give it a diameter of 
17.171 inches. 

But if the diameter of boiler intended for producing 
Steam be increased, it is necessary, at the same time, to 
increase its tbjekuoss, in order to increase its strength., 

The 
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’Boiler Atrpene- Tlio ttooemry inereafie of thickaest, and ike expfaco 
liaitiV*» occasion, can be easily calculated. 

l)ot*oin termi- The effort that an elastic fluid exerts against the sides of 
aatingm tubes, containing vessel, is in proportion to the surface of a 
longitudinal and central section of flie vessel, and con* 
sequently in proportion to the square of its diameter,, the 
form remaining the same. Hence we may conclude, that 
a steam boiler of a cylindrical form with a flat bottom, 
which has the same extent of surface exposed to the fire as 
a boiler of twelve inches in diameter with tubes, should be 
at Iea.st twice as thick as this last, in order to have an equal 
degree of strength for resisting the expansive power of the 
steam. 

The boiler which I have the honour of presenting to the 
Society, is particularly intended to serve as a steam boiler, 
but it may undoubtedly be applied to other purposes. 
Having shewn it to M. Auzilly, son of a considerable soap 
manufacturer of Marseilles, he thought that it might be 
employed with advantage in the making of soa[) ; anti from 
what he told me of the process, and of tlio boilers enu 
ployed in that art, 1 am persuaded that the experiment 
would succeed perfectly. 

But after all, it remains to be determined, whether it 
would not be still more advantageous to employ steam as a 
vehicle of heat in the making of soap, instead of lighting 
the fire under the bottom of the vessel in w Inch the soap is 
made. 

The result of an experiment ^hich we are to make, M. 
Auzilly and myself, will probably rlirow some light upon 
this question. 


III. 

JVbffcc of an Experiment on the Ure of the Heat of Steamy 
in Place of that of an open FirCy in the making of Soapy 
Jiy Benjamin Count of RuMFono. Head at a Meet* 
ing of the First Class of the National InstitutCy the 20f^ 
of Octobery 1806. 

Fxp«riment 1 HAD the honour of uinouncing to this assembly, at the 
udvam&gei^ last veetiog but one, tUat A{. Auzilly and myself, were to 

midte 
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fttHke au experiment on the use of steam in the Xttaking 
soap. This experiment we haye made, and with perfect 
success. 

1 have the honour to lay before the Society, a piece of 
soap of about ten cubic inches, maile in my laboratory by 
tbis.new process, which required only six hours of boiling, 
whereas sixty hours and more are necessary in the ordinary 
method of making soap. 

From all the appearances that we obserred in the course 
of this experiment, and from its results, we think ourselves 
authorised to conclude, that this new method of making 
soap cannot fail to be advantageous in every respect, and 
that it will soon be generally adopted. 

We propose to repeat the eximriment on a larger scale, 
as soon as we shall be able to procure the necessary utensils, 
and we beg the Society to appoint commissioners to he 
present during its execution. 

As 1 intend to communicate to the Institute, upon a 
future occasion, all the details of our experiment, with an 
account of the apparatus we employed in it, 1 shall for the 
present make only one observation on the probable cause 
of the acceleration of the formation of soap, wl>^ch we 
observed. 1 believe that this acceleration is due, in great 
measure, if not entirely, to a motion of a peculiar kind 
in the mixture of oil and lye, occasioned by the sudden 
condensation of the steam introduced iuto the liquor. It is 
a sharp stroke, like that of a hammer, which made the 
whole apparatus tremble. 

These strokes, which succeeded rapidly in certain cir« 
cumstances, and which were violent enough to be heard at 
a considerable distance, must necessarily have forced the 
particles of oil and alkali to approach each other, and con* 
sequently to unite. 

As the violence of these strokes diminished greatly as 
soon as the liquid had acquired nearly the temperature of 
the steam, I propose to supply this defect by a particular 
arrangement of the apparatus in the experiment we are 
going to make. I shall divide the vessel into two parts, 
by a horizontal diaphragm of thin sheet copper, and causing 
A slow current of cold water to pass through the lower 

division 
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diTisioii or eompartment of the ressel, I shall introduce 
steam into it, through a particular tube destined for that 
purpose, as soon as the mixture of oil and alkali which oc« 
copies the upper division of the vessel is become too hot for 
condensing the steam. 

The steam which enters the water (always kept cold) that 
fills the loprcr compartment of the vessel, will be condensed 
suddenly, and the sharp strokes which result will be com. 
municated through the thin diaphragm to the hot liquid con- 
tained in the tipper division of the vessel, and will, 1 ex- 
pect, accelerate the union of the oil with the alkali, f 
shall then shat almost entirely the cock which admits steam 
into the upper division of the vessel, in order to prevent an 
useless consumption of steam and heat. 

I shall not fail to give an account of the results of this 
new experiment to this assembly ; and 1 shall rejoice if by 
any researches I shall be so happy as to contribute to the 
improvement of an art which is undoubtedly of great im- 
portance to society. 


IV. 


On (he IJabitudea of Salhie noiiies xctfh Rcf^ard to lileciri^ 
liy Mr, William Skrimshhik, Jun. Communis 
ruled Mr. CuTHii£RTsu\. 


Dear Sir, 

JHIavinc made some fnrfhor progress in niy electrical 
e'^periments, 1 take the liberty of sending you the rcsulls, 
in order, if you think proper, for insertion in Mr, Nichol. 
son's valuable Journal. 

Wm. SKHIMSHIRE, Jun. 

To Mr. CUTHBERTSON. 


Saline Substances^ 

Causes of error WHEN the spark is taken from saline substances placid 
conductor, there is some difficulty in ascertaining, 
l^e crystals, whether the spark proceeds from the salt itself, or from the 
conductor, through the substance, or along the surface of 
the salt* A large crystal will sometimes appear to gWe a 
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irory briiliant spark ramified upon its surface ; but if thesd 
rainificaiions be minutely examined, they will be found to 
proceed from the conductor, and running up the sides .of 
* the 4^rystal converge to a point under the knob of the dis* 
charger. 

Whenever it is doubtful whether a crystal affords a spark Remedies, &c. 
or not^ I place a second crystal upon the first, and then ap- 
ply the dis-.'.harger to the uppermost, when in general, 
merely a hissing stream of electric light, or at most, a small 
hissing spark is perceived. Again, if the crystal be thin, 
it will appear to give as good a spark as any metal, and in 
truth tlie spark really proceeds from the conductor, and 
passing through the salt renders it transparent, or rather 
semi-transparent. A thin cake of agglutinated crystals al. 
lows the spark to pass through its interstices with the same 
appearance. It is necessary here to remark, with respect 
to passing the shock through saline substances, that If the 
salt be crystallized in large lumps like alum or borax, it is 
shivered in pieces by th(* shock ; and the same happens when 
the consists of a congeries of regular crystals; but if 
the shock (meaning the shock w^hich 1 constantly employ In 
these experiments, and which is never more than that from 
a quart ])liial) be [lassed tJirough a single crystal, no such 
effect occurs, for tlie crystal remains perfectly whole, and is 
generally rendered Inininons throughout, should the salt 
prove phosphoric by the electric light. 

Al\'a!ic^ and their Compounds* 

Sub-carboiiare of po^a-di. 1st. Pearl ash gives a dense Alkali and aU 
purple stream of electiic light, instead of a spark, and is 
extremely phosphoric by tlie «iltock, its light continuing some 
minutes. 2n(1. Salt of tartar is very luminous, and its par- 
ticles are easily scaU Ted by the shuck, when the points of 
•the dischargers are in contact with it. 

Siiper.carbonate of potash in small crystals is luminous, 
and scattered about, if the rods touch it; in larger crystals 
it is also luminous, but they are not fractured by passing 
the shock through them.* 

^ I am inclined to suspect that the shock docs not pass tliroughf 
but over the surface of a single crystal, if it be a smaU crystal. 

Sulphatf 
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Alkali aii4 at« 
laline sales. 


Sulphate of potash affords a small spark, and is lumiaous 
by the shock. 

Nitrate of potash, commonly called nitre or salt-petre, 
affords a spark which is beautifully fiame-colonred on its ’ 
surface; It is also luminous, but its light is of short du« 
ration. * 

Muriate of potash is much more phosphorcsccot than 
nitre, and its light Is of longer continuance. 

Hyper-oxymuriate of potash is lumious, but docs not ex* 
plodc when the shock is passed through it. 

Acidulous oxalate of potash is luminous by the electric 
shock. 

Acidulous tartrite of pofa>ih. Red and white argol, and 
purified cryetallizcd cream of tartar afford similar results, 
except that cream of tartar is rather more luminous than 
the others. They do not give a spark ; but a cake of con* 
glomerated crystals 'allows a spark to pass through it, ren* 
Bering it almost transparent. 

Neutral tartrite of potash, or soluble tartar of the apo* 
Ihecaries, js rendered luminous by the explosion. 

Tartrite of potash and soda, or Rochelle salt of the apo* 
thecaries, affords a beautiful spark, flame coloured, and 
ramified upon the surface, when a single crystal is made use 
of; but when one crystal is placed upon another, and the 
discharger applied to the -uppermost, only a purple hissing 
stream or a very slight spark can be taken from it. It is 
luminous when the shock is passed above its surface. 

Acetite of potash gires a purple spark, flame coloured 
and ramified on its surface, even when one crystal is placed 
upon another. Jt is rendered luminous merely by taking 
the spark from the conductor near it; and by exposure to 
the shock it is beautifully phosphorescent, shining with a 
green light, and is even superior in brilliancy to the sulphu- 
ret of lime, though its light is of shorter duration than in 
that preparation. - This salt is extremely deliquescent, in 
which state, and even when quite dissolved, it is still ren* 
4ered luminous by exposure to the light of the explosion. 

Soda, Sub-carbonate of soda aiibrds a hissing purple 
spark, flame coloured on its surface. It is phosphorescent 
by the shock. 


Sulphate 
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todagiTct a purple spark} and is laiilSoas AMi »* 

by the shock. 

Nitrate of fbda is not at all luminous, even when the 
‘points' of the discharging rods are in contact with it, during 
the explosion. 

Afuriate of soda. Several native specimens of different 
colours. wore tried, and gave only a small stream of electric 
light, almost without any sound. They were all luminous 
by the shock, as was also common culinary salt. 

Phosphate of soda affords only a purple hissing stream, 
but is luminous by the shock, though in a less degree than 
the sub-carbonate. 

Sub-borate of soda. 1st. Tincal gives a purple hissing 
spark, apparently proceeding from a red point upon its sur- 
face. It is but slightly luminous by the shock. 2nd. East 
Indian borax gives no spark, but the electric fluid glides si - 
lently over every part of its surface from <he conductor to 
the knob of tlie discharger. Its phosphorescency by the 
shock is superior to tinea U but not equal to the refined bo- 
rax of the shops. 3rd. Refuted borax affords a hissing pur- 
ple spark, sometimes flame coloured upon its surface ; but , 
when a large piece is placed on the conductor it allows only 
a purple stream to be drawn from it. It is luminous when 
the explosion is made above it, but when the shock is jtassed 
through it^ the phosphoric appearance is very brilliant and 
has a greenish tint, the light is of short continuance, and 
the salt is shattered to jiieccs. 

Ammonia. Aqua ammoniac of the shops is not luminous. 

Carbonate of ammonia aflbids a dense purple spark, ra- 
diated on its surface. It is very luminous with a white light, 
when the shock is taken above it ; but it possesses a delicate 
blue or rather purple tint, when the rods rest upon its sur- 
face, and it is shattered into luminous pieces when the shock 
is passed through it. 

Sulphate ef ammonia gives a purple hissing stream, and Is 
luminous by the shock. 

Nitrate of ammonia i.s not at all himinous when properly 
prepared and crystallized ; but it is slightly phosphoric When 
prepared with the common aqua fortis of the shops, and 
not carefully crystallized. 


J^'Iuriata 
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Mnriatfi of ammonia affords a purple sparky and b Ium!« 
nous by the explosion. 

Saccinate of ammonia is luminous when the shock is passed 
aboTe it, and is readily dispersed in luminous particles whom 
the rods are placed in contact \vith it. 

Arkh. 

Sulphuric, nitric, muriatic, phosphoric and acetous acids 
are not luminous. 

Citric acid affords only a hissing stream instead of a spark» 
It is extremely phosphorescent uith the explosion made 
above it, shining with a greenish light ; and wiicn the shock 
is passed through a lump of crystals it is fractured into nu« 
merous phosphoric pieces. It is n^iidered luminous merely 
by taking sparks from the conductor iti its vicinity. 

Boracic acid is next in phosphorcscency to the citric. 

Benzoic acid is almost equal Iv luminous u itli the boracic. 

Tartaric acid affords a hbsing instead of a spark. 

Jtis luminous by the shock, but not quite so phosphoric as 
the benzoic acid. 

Oxalic acid is also luminous by the explosion, but less so 
than any of the crystaijizable acids here mentioned. 

Arsenious acid gives no spark, but allows thciliiid to pass 
freely over its surface from the conductor to a considerable 
distance, giving the sensation of a shock when held in the 
band; but when placed upon the conductor and the knob 
of the discharger rests upon its surface, the spark proceeds 
from the conductor to the discharger, through the substance 
of the acid, rendering it senii.transparent. It is very phos» 
phoreseent with a white light, when the explosion is made 
above its surface: but when* the points of the rods rest upon 

the light is yellow tinged with green. 

Metallic Salts. 

Metallic salis. Nitrate of silver, commonly called lunar caustic, does 
not give a spark, neither is it luminous by the electric light. 

Sulphate of mercury, called turpeth mineral, and white 
crystallized nitrate of mercury are not luminous. 

Howard’s fulminating mercury is not phosphorescent by 
passing t^e shock above it; but when a grain or two of this 

salt 
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salt arc placed ia the track of the discharge between the Metallic salts, 
points of tlie rods it explodes with a slight shock. The ex« 
plohioii is accompanied with a dark red or crimson coloured 
ilanic and slight detoiiltiofi. It is a very pleasing experi- 
ment^ ai}d when exploded upon a pluto of glass (he mercury 
is ruvived, and silvers (he plate like a mirror, but it is easily 
ciKiccd. When exploded upon card, a coloured stain is pro- 
dneed,* xvhicli is indeliMo. 

Muriate of mercury, called calomel, is not luminous. 

Oxymiiriate of mercury, or corrosive sublimate of mer- 
cury, aJlurds only a purple stream on its fracture, but the 
smooth convex surface which has formerly been attached to 
the vessel it was sublimed in gives a fine piir])!e spark, of a 
benulifiil bright green colour oit its surface, it is very phos- 
phoreveent by passing the shock above it. (jlreat caution is 
required in making experimcnls with this siih*-'(ancc, as elcc^ 
tridly deiaclics from i(, and throws into the atmosphere, 
innumerable minute and invisible particles of this causlit 
poisoncMis sah, which produce infiaminariou of liu; mem- 
brane lining the nose, and a very disagreeable seirsUfioii in 
the mouth and fauces, attended with a slight salhaiion, — 

Similar effeets occur during (lie explosion of the fulminating 
mercr.ry, if freipieutly repeated. 

Siilplute, nitrate, and phosphate of copper are not in- 
mliioiis, neither do they give aii) spark. 

Ace.ite of copper, verdigris of the shops, gives a spark 
ramified upon its surface, but is not luminous by the electric 
explosion. 

(’arl)onate or rust of iron gives a ’•jiark. but is not lu- 
minous. 

Sulphate, galhite, andprussiate of iron arc not luminous. 

(hirbonate and iiCiUile of load give no spark, nor arc they 
luminous. 

Muriate of lead is slightlv luminous b\ the explosion. 

Sulphate of zinc iitfords a small purple stream instead of 
a spark. It is not luininons when the explosion is made 
above its surface, but merely in the track of the fluid when 
the rods rest upon it, at some distance from each other. 

Carbonate of zinc or calamine. Several native specimens 
Vot. XVII.-*JuNE, lio7. C • of 
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oontaiiiuig 


of this substance covering crystals of a calcareous spar, a# 
well as the levigated calamine of the shops, were phospho- 
rescent. 

Aluriatc of antimony is not luminous. 

Phosphate of lime and aiifiniony, or James's powder of 
the a])Otlu'raries is very phosphorescent, its light coutiiiu- 
ing for some minutes. 

Tarlrite of potash and antimony, or emetic tartdr of the 
apothecaries, is luminous, but not comparable with James's 
powder. 

Miscellaneous Sabstanres. 

Soaps. — Common hard w'hitc and brown soaps afford very 
good sparks, which are sometimes flame- coloured on the 
surface; but they are not luminous eviMi in the track of the 
fluid upon their surfaces. Neither is the common soft soa]) 
at all luminous. 

Sulphiiret of potash gives a purple hissing stream, and is 
not luminous, in which it totally differs from the sulphuref 
of lime. 

Common fulminating powder is not luminous, neither 
does it explode svith the shock which 1 employ in these eXi. 
periments. 

Gun pow'der is not rendered luminous by the electrir 
light, nor does explode w'ith a small shock. 

In my first letter correct — Vol. XV'^, p. 281, 1. 7 from 
bottom, after surface^ insert and laslltf along its surface,- 
P. 282, 1. 3. from bottom, for sidphalc r. suljt/iurel. 


Y. 

On ike Decomposition of Light into Us most sitnplc Elements; 
a Fragment of a JVork on Colours: by C, A. Piiieitii, 
formerly Colonel in the Corps of Engineers^ atid Lec» 
turer in the National Institution.* 


White light de- 
composed into 
different co- 
lours, 


VV HITE light is decomposed by refraction into an hifl- 
nite number of parts or rays. They have a different co- 

* Abridged from the Aunales dc Chimie for Sept. 180fl, p. S37. 

lour 
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tour at every point in the length of the spectrum^ and this 
rolonr cannot be varied by a new refraction, if the simpli- 
fication of the spectrum be at the degree to which Newton 
• carried it. Though in the speclnim thiiSsimnlified the lines which are teally 
of demarcation between the colours ai*c by no means very 
perceptible; it is impossiblo to ascribe the gradations of 
(heir tints to one and the same law. Numerous observa- 
tions establish the existence of several distinct species of 
colours ; and their division into seven classes, as given by 
Ncwtoiu agrees wirh a great number of plnenomeiia. Vet but not always 
some substances, by their peculiar refractive dtwange 

the spaces of the colours in the spectrum ; so that, for ex- tJiough always 
ample, the green rays arc in some insiaiices brought nearer 
♦he red, in others nearer the violet. This proves, that the 
dispersion of the rays docs not depend absohitcly on their 
own nature. These are the principal observations it ap- 
?)carcd to me necessary to make, in order to sho*.v the pre- 
sent state of our knowledge; and I shall now pi*jcecd to 
«v\amiue the action of coloured bodies upon ligld. 

I have formerly shewn, that all kinds of transparent bo- xhe yellow and 
dies, of diflerciit colours, which I have observed, transmitWue mjs disaji^ 
Mltimitely only on the red, or green, or violet rays. The 
progressive, absorpdon never niiishes by any other colours, 
and I long sought in vain for a substance, iu which (he final 
absorption should be of tlie. yellow or blue ray's. 

Such u result could not fail to excite my attention. I re- , 

marked, that, under certain circumstances, tlie colours ex- .lud violet 
liibited by refraction were almost wholly these three, red, 
green, and violet: that sometimes yellow appeared to arise oihe-s 
from a mixture of red and green, and blue from a mixture compounded of 
of green and violet; which my dial,* as w^ell as the placing ^'*^’**^ 
of certain coloured glasses on each other, indicated as pos- 
sible. T poiccivcd too, that the tints of the seven orders 
of colours might be imitated by the tliree primitive colours 
alone which 1 have mentioned. + This was sufficient to 

suggest 

* 'rids dial is simply a circle exhibiting the seven piimitive co- 
lours conformably to the idi*as of Newton. See Optics, Book I. 

Prob. ‘i. I'he author has explained the principles ot the coustiuc^ 
f ion of this dial, and its leading properties, iu his work. 

f This proposition of three primitive colours is very ditfcrcnl from 
C that 



DDCOMPOStTiON OP LlOTft. 


2D 

suggest tome the idea, that perhaps these three kinds of 
rajs were all that really existed ; a proposition that required 
to be. examined with care proportioned to its importance. 
Accordinjirl V I inquired into the probabilities that might be 
brought tc support it, and compared it with all the phemi. 
mcna of colour that occurred to me, and lastly 1 verified it 
by direct evperiments. 

The details of these I shall reserve for the last place, be- 
ginning with an account of the others. 

This hypethc- I have already mentioned, that the supposition of three 
sis notincon- colours w^as not inconsistent with the formation of all (he 

«istont with . 

known pheno- ^Mits of the spectrum. Neither is it in contradiction with 
nciia. the nnchangeableness of each tint by a second refraction; 

for if a red ray of a certain degree, for example, be found 
in the spectrum at the same place as a green of a certain 
degree, their combination will give a yellow of a particular 
tint; and as these two rays have the same refraiigibility, a 
similar refractive power cannot again separate them. Ac- 
cordingly, to have a spectrum in all points similar to that, 
which really occurs, nothing more is necessary than to con- 
ceive it composed of three spcctrums partly overlaying each 
other; one formed of red rays, dilfereutly refrangible, and 
of diffeiTnt tints; a second, trenching a little upon the. first, 
and having only green rays, but a similar gradation of tint*< 
corresponding to their rofrangibili ty ; and lastly a third, 
exhibiting an analogou.s series of violet rays, and in like 
Explains the ^"anner trenebing upon the green. On this hypothesis, 

• contiguity and there will bo no disruption of the whole image, whatever 
• the^^coloure. fi*^***' to it by refraction: besides, it accounts for 

seven colours separated by lines of demarcation, which no 
one yet has explained. 

To comprehend this, let us look at Fig. 1. Pi. II, which 
Is constructed in the following manner : A right line is di- 
♦ided into seven parts, proportioned to the spaces of the 
i^CTcn colours in the Rpectrum, and marked by the initials 
of those colours. On each of the points of division 1 have 

that formerly adopted; for the red, yellow and blue, havchilheilo 
been so considered ; while here they arc the red, green, and violet, 
the exclusive existence of which is proved by the analysis of white 
liglit ill several ra} s, us will be «eeu farther on. 


erected 
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ercrtcd on ordhial<^, and afterward drawn the arTntrary in- 
clined Hue a (Jy tlien b g cutting the former in c, and lastly 
c h cutting the preceding in /. I suppose, that the mddi- 
iications of the red rays, on which their dilfcrent refrangi- 
bility depends, are represented by the ordinaii‘js correspond- 
iiig*to the line a d: these quantities express nothing relative 

either to the velocity of the rays, or the magnitude of their 
• * • 

])ai'ticles ; perliapb they may have a relation to their density, 
or to any other fptaiity whatever that constitutes their dif- 
ference. in iVew ton’s system of seven classes of primitive 
colours, there are likewise red rays diirereiiily refrangible; 
this therefore is not a diiliculty pecitliarto the state of things 
1 am examining. In like manner the ordinates of the line 
^ g will be the niodiliratioiis of the green ; and those of the 
line h e the modifiratioiis of the violet, ilenco it is lm idout, 
that tlie first division of colours from a (o b will bo red 
alone; that it will be followed by a mixture or combination 
of green and red from b to c, in which the quantity of the 
latter will predoniinate, and give orange; after which an- 
other mixture of red and green will proceed from c to r/. in 
which the green will predominate more and more, forming 
yellow ; then from d to c will he green alone: fromc the 
ini.xtnre of green and violet that produces blue: from/ to.g 
the mixture producing indigo; and lastly from g to h pure 
violet. 

I Jut another very striking property of (he spectrum, Arcoimis r« 
which has not hitherto been explaint^d, is the gre.i ter bright- rV/ow”^** 
ness of the }ellow^ compared with the rest. This proceeds 
evidently in my tigurc from being the sum of the light of the 
red and of the green. In the blue too there is an augmen. Blue next in 
t.uioii of light by the union of the green and violet : ‘Jj 

file ellect is much less than in the preceding instance, both 
from the nature of those colours, and their extent, though 
there is some trace of it in the spectrum when properly dis. 
played. 

By this figure, however, I do not pretend to exhibit any 
thing more than Avhat may possibly happen. For this rca* 
son f have limited the ordinates of each colour by a right 
line merely; for as the law of their progression is not known 
so that it is impossible to give the precise curve, 1 have 
gdopted tile simplest line as sufficient for my purpose. 


The 
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Properties of The striking agreement of my hypothesis with the pe^ 
deUneaied^on a ^“****‘‘^*'^® spectrum excited me the more to apply it 

circle. to the dial of colours. This coloured figure has such sin., 

gular properties, that the mind cannot easily bend itself to 
them. How indeed can it conceive the existence of an infi- 
nite number of luminous rays, all dilierent yet equally sim. 
pie? How is it. that taken in pairs from the evtixunitics of 
every diameter of the dial, tliat is from any two opposite 
points, they shall always form the same white? For in- 
stance, a certain red ray with a green gives while; an 
orange with a blue, the same; a violet with a yellow, still 
the same. What a strange similitude ! How again are the 
seven diVtinct orders of the spe.ctrum consistent with that 
insensible gradation of the tints of the dial recommended 
by Newton, and in fact necessary? Yet all these are so 
completely supported by evpcrimc*nt, that their reality can- 
not be questioned. 

Solution of the Thus 1 had a problem to .solve, the complicated data of 
problem, wdiich seemed at first not to promise a sim^de solution; yet. 

after various attempts, I attained my object, as will be seen. 

First J considered, that both the nature and quantity of 
the red, green, and violet rays, which 1 suppose to be the. 
sole elements of white light, are absolutely' unknown. Hut 
I could likewise conceive them transforined into coloured 
matters of such intensity, or couden.sation, that the mix- 
ture of an equal quantity of each should produce exactly 
wlibe. 

In the second place I drew Fig. 2. This consists of three 
curves nearly cirmilar and alike, rlcscribed round the dial in 
the follow insr inannor. f first described throfs equal circles, 
having their cenfrts in thc^ radii drawn through the divisions 
of 60, 180, and 3(X) degrees; and the circumferences of 
which were (argents to the digi at the divisions of 250, 360 
and 120 degrees respectively 1 then modified each circum- 
ference by this law, that, on prolonging the diameters of 
the dial in every possible direction, the, stim^df the prolon- 
gations of every diameter to the new curve should be a con- 
stant quantity. It Is easy to understand this second con. 
struction, by which it will appear, tha^^ the resulting curve 
(lUfers in fact little from the circular circumference. 

Thirdly, 
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1'})ir(lly, 1 concciTcd,. that all the prolongatioiui of the 
radii of the dial to the ml curve represented each a pro- 
portional quantity of my red matter mentioned in the parA- 
• ^^raph before the preceding ; so that this dial is surrounded 
b>- a red crescent to a cerbiin point, whence it decr«a«!cs ac- 
cording to a given law. We luiist likewise admit a green 
eiuelop, analogous to Ihe preceding, and limited by the 
curve of that colour; and lastly a violet envelop, within 
the third curve. 

'riiis su|)posedi, if for each point of the dial wc make a 
mixture of colours corresponding to that point, wc shall 
have a series of tints in imperceptible gradation from one to 
the other: which intone, place, and every other respect, 
w'jll be extremely <iiiaiogous to the colours of the dial, that 
I had previously traced conformably to the ideas of Newton, 
and are such, that the union of two diairietrirally opposite 
to each otJier, will every where form a w)iitf‘ identically the 
same. 

This is a result. 'which I offer as a farther probability 
greatly in favour of my h} pothesis of three colours. 

Jt is true, the dial constructed by the first method differs A little diff® - 
a little from that by the lasU as in this the purest red w|aacV«Vthv: 
roincwhat nearer the place of the orange, and the violet colour*, 
c- rarer that of the indigo. But, beside that this ditlereiice 

little in itsflf, it is supported by experience; for the rc- 
l.'tioiiof colours in general, and the progress of their ab- 
^r•^ption, appear to give sonic preference to the latter 
mt'tiiod. 

Still I must repeat, that the observations I have here 
ojade are only to shew the possibility of the thing; the 
west ion can be decided only by the direct examination of 
ttic rays of light on tJic spectrum in its simplest state, and 
tins remains for me to give. 

As few^ have the means of procuring this very simple Not easy to ob* 
spectrum, and there i.s some difficulty in applying tlicin, 
siiall enter into this subject somewhat at targe. This 1 con. spnplicity ; and 
oeive to bo the more necessary, as few appear to have re- 
peated experiments of this kind since Newton, at least with 
due precision. Treatises oa optics indeed do not mention 
^his repetition formally, many philosophers having attempt. 

ed 





Nature of the 
experiment. 


Conditions re- 
quisite to it» 
success. 


Obstacles to it. 


Nswton*s me- 
thod, 

converging the 
pencil by a lens 
of little con- 
vexity. 


Di:C.0MPO81TIi>N OF I.IGUT. 

^ed it without success, and others having porsuaded thenu 
selves a little too hastily, tJiat they hud romjilctoly succeed- 
ed; as Abbe Nollct, for instance, whose name has bceu 
<;^uotod as an authority. 

I should not myself have had the nioaiis I lonnj wished, 
but from the politeness and cniightcncfl a.ssistaiice of^Mr. 
Tremery. Fortunately his siiuly ^3 as proviiled with every 
thing n e ce5« .sa ry ; but i shall first brielly di.'i.ril)e the nature 
of the exj erimciu, and iho coiidiiton.v uuiispcnsably requi- 
site. 

The bii.^iness na^s to rejieal the o’lperiinent, in which 
Newton obtained a well detined solar spectrum, (lie breadth 
of which, by concentrating the pencil of light, was reduced 
to of its Iciigfh ; and v, inch con.'rcquen I !y exhi- 

bited tlic hoiiiogencal rays incomparably more distinct from 
each other tlian in the conimoii spt^ctr iiro. Opt. Book 1, 
Part J. Kvp. 1 i. 

1 have already hinted ab^ivv^, that the success depends, 
1st. in operating on a pencil of light that is ^erv small be- 
fore it reaches tlu' prism : ‘idly, in producing by the prism 
a consideyable dispersion of the coloured rays; and 3dly. 
in receiving their dissetml image on a plane very distant 
from the point of the angle of (M' persion. 

But these three coiidtlion.s are not of themstdves sufTi- 
cient. It is almost impvacticalde ro attain the desired ob- 
ject by their concurrence, wl^*'.i the rays arrive ut hist in 
parallel directions; still more if tiicy arrive diverging, as 
they do when a pencii of light i'. admiitcd thvtmgh a simple 
hole in the window shutter of a dark room; in which case 
the sensible diameter of the sun's disk noist occa.'sion a di- 
yergonce of the pencil, 'i’here. U only one circumstance fa- 
vourable then iorc, that in which the ra)s may be rendered 
convcigcnt. without infringing the preceding conditions. 

The only' mcthfxl of doing this did not csrajit* the sagarily 
of Newton. He etrected if by placing at a considerable 
, distance from tlie shutter, and but a little before the prism, 
a lens of a long facu.n, which by its position reguUted the 
distance of the plane on which the spectrum wa.s to be re- 
eeived. In this way, and by the assistance of some other 
precauiiops, he resolved this grand problem in optics, 

Tho. 
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The following is the manner In which we proceeded^ .and 
its results. 

It is not casj to prociirc a single lens, that shall be ca- nifficulty of 
‘ . pable of giving a focus of ten or eleven feet in the position ^ 
in which Newton employed it; for several glasses of little 
curvature, that were lent me as fit for the purpose, were 
altogether incapable of eliecting it. 1 then imagined, that 

I might succeed by placing near tlu». shutter an object glass Tlfsoerce of the 
of short focus, to make the pencil very diverg«,Mit beyond 

it; and placing at the ^anie time at a suilicieiit distance, 
an excellent lens of Mr. Treiner\’s of five feet locus. 

The elFcct answered our wishes, and in consequenco wc Hh appautu'; 
arranged onr a:‘paratus as follovts: 1, oil the outside of 
the windows, a plane metallic speciilnin, to reflect the solar 
{mage; 2, an object glass of 87 ceniiinetres inches) 
focus, distant from ih«‘ speculum about 21 oeiitlihctrvs 
(9, 36 iache*-): 3, a uijphragni, pierci'd with a hole si\ 
millimetres in diameter (2.36 Jim s,) and at the distance of 

II centimetres (1. 3 iiicbes) fronr the object glass, to in- 
troduce the pencil of llgiit into (he room: 4, a lens c»f 162 
centimetres (5 feet, 3 iiiclus focus, placed 32 centimerre.^ 

(I foot) from the object ^lass: 5, at 11 coiitimetres (4. 3 
inches) from tlie lens a pre.m of very clear Hint ghiss, with 
angle.*! of GO'^, eoveretl with black paper on each side, ex- 
cept at tile place left fur liie transiuissiun of (ho rays; thi.s 
prism being continued so as to be moveable in dill'erent 
directions, a.s occasion miglit require: 6, a board covered 
with white cloth, at. the distance of 4‘22 centimetres (13 
feet, 8 inches) from (lie lens. .Ml these wore placed, kept, 
or brought into the proper directions, suited to (heir so\ ei.il 
purposes, and to the cmirnc of (lie sun. 'J’ho place too was 
so contrived, as to be rendered pretty dark at pleasure. 

Having taken every possible care in arranging our apjia- 
ratus, we were able to obtain every day, when it w as fine 
weather, a very simple spectrum for several hours; 
which was quite suiricieut for our various experiments, at 
{iome of which Messrs. Ilerthollet, the father and sou, Mr. 

Jjaplacc, and other geiitlonien w ere present. 


The spectrum was very distinctly boundwl by tvvp roc- ^ very 
Jjlinc^rj and perfectly paralJci sides. Its length wa** a iittle spectrum O-J; 

inches louff 
iiiuri' • 
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BKsidthl-25th. more than 34 centimetres. (9. 36 inches) Its breadth was 
of its length, when the aperture in the diaphragm was 
6 millimetres. (3. 34 lines) Sometimes this was reduced one 
half, and the contraction of the spectrum was proportional, ■ 
the breadth then not being more than ; and lastly, by 
diminishing the aperture, it was reduced to of thcloiigth. 
Colours bright As to the strength of the colours, they w ere rivjd and 
and vivid. bright US might be. expected. The impression on the eye 
nincJ iVapp'^r- such, on account of the narrowness of the image, that 
ed triangiihir, at a few' dcchiictres ( two thirds of a foot) from the cloth 
Ihe polili si>ectrum appeared as two straight lines, forming a 
small angle, the apex of wliirh w^as at the red extremity^ 
and the base at the violet. On going nearer it appeared a 
single line. It was the same, if the spectrum were examined 
from a distance through a glass, 'i'his rlonbling or raclfating 
of tlie image depends on the conformation of the eye, and 
is coiinecttHl with some other phenomena, of which f may 
hereafter give an account. 

’I'helineof de- The distinction of the colours, and their separation into 
seven classes, was likewise one of the objects of our en- 
qniry. Though the existence of this distinction was per- 
ceived, it must be confessed, that it was not easy to trace 
all their division.c. 1 made some atiempts to etVectii, the 
narrative of which I shall pass over for (he pre^t-nt; merely 
observing, that New'ton did not make liis division on a 
More so in the Spectrum thus narrowed, but on one luueli •larger, obtained 
usual way without a lens. 0])t. I, part 3, prob. I. 
The green Lastly 1 shall obseiwe, that the green colour in our spec- 

shortened ; frum did not extend quite to the- miildle of its length, whence, 
the blue and followed, that the shades betwtscTi the green and red 
violet lengthen- were a little shortened, and those of the blue and violet 
* proportionally elongated. These ellects were owing no 

from the nature nature of the iliiit glass, of which our prism 

of.tlie glass. was made. We had no opxiortnnity of procuring common 
glass free from streaks. Ifaviiig tried a hollow prism, 
formed of ghisses joined together, and tilled with water; 
the faces of the glasses occasioned duplications of the spec- 
trum, which rendered it confused; so that we returned to 
pnr English iiint glass, which, while perfectly void of 
polour, combined homogeneity of substance, and accuracy 

of 


niarcation 
beiween the 
colours not 
very precUc. 
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of strttctare, with the finest polish ; in short, it was to all 
appearance free from defect. 

It now remains for me to speak of the particular ex* Experiments, 
‘periments on the analysis of coiours, which I had long 
planned. 

The reader may recollect, that I had suspected the blue Hvpothesisy 
to be merely the result of a combination of green aud WinJet 
rays ; and that in like manner the yellow proceeded only green and 
from a mixture of green and red. I reasoned then in this 
manner: on the siip])ositiun that in reality there existed no green and red. 
simple rays of blue, if we prevent the arrival of rays to 
that part of the spectrum, either by a substance that sufiers 
only the green rays to pass, or by one that allows a passage 
,to the violet only, we shall find beyond these substances 
only green or violet ; otherwise, supposing the blue rays to 
be simple, thc^y will traverse neither of the substances 1 
have mentioned, as we shall find bejond them nothing but 
black. Wc may reason in a similar way with respect to 
the yellow, which must be subjected to the trial of a red 
substance and a green. 

Thus we must be furnished with three substances coloured RcquWtes fo: 
in the requisite manner. For the violet 1 employed an 
amnioniacal solution of cop])er, in a phial with plane 
parallel surfaces: for the green a solution of inuriat of 
copper, in a similar phial: and for the red, either wine of 
a good colour, or a tincture of cochineal. All these must 
be sufficiently concontratod, or they will transmit other 
rays, beside those wc have in view. This concentration 
has the inconvenience of rendering the colour obscure, it is 
true, and this is some obstacle to their use; but it is the 
only way in which nature permits us to obtain simple 
colours, and we must be content with it. 

Coloured glasses might be substituted for the red and 
green liquors ; but with respect to the Tiolet 1 could not 
procure any, on which I could depend. 

Every thing being thus prepared, 1 made my experiments 
in concert with Mr. Tromery and Mr. Drappier. 

We had a screen, which we could place at will before 
the cloth opposite the place of 4 thc spectrum. In this screen 
wa^ small circular hole 3 or 4 miiiimetres (l^ 17. or I. 66 

line) 
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line) in diameter) by means of whidi we could allow a 
small coloured pencil to fall on the cloth, while all the rest 
was dark. Wc could easily ascertain, that this little pencil, 
taken .successively from the cliirereiit colours, was simplified* 
as much as po.^sible by refracfion ; for the circular spot, 
examined some distance with aprisui, was not at all irregular. 

Wc then passi'd throui'h the sntall hole a pencil of very 
decided blue; and in this respect our latitude of choice was 
groat, since in our spectrum the blue had an extent of more 
than 54 millimetres. (2 inches) The blue spot being, well 
formed on the cloth, the green phial \^'us placed befoi'c the 
hole; when tlie light of (he spot was iiinnediatcly much 
weakened, and its colour changed to green. On substituting 
the violet phkil in the place of the green, the spot became 
violet. This experimeut was repeated several times, that 
wc might convince oursclve^i of the fact, and succeeded 
uniformly. 

The trial with the yellow succeeded in like manner; it 
was changed successively to. red and green, according to the 
substance opposed to the rays. 

Another day these experiments 'were repeated with some, 
little alterations. When the small round image fell upon 
the cloth, wo went behind to look at it; and found that it 
passed through, appearing on tlie back of the doth, which 
was muslin well .stiJfencd with .starch. In this way wc could 
make our experiments more conveniently, as we had only to 
cover our eye w ith a coloured substance, and look at the 
littlo spot through it. When the spot was formed by blue 
light, it appeared green, or violet, according to the sub- 
stance interposed. Through a red substance no light was 
seen: a proof, that the preceding cdcct did not arise from 
white light mixed with blue, if it were viewed through an. 
orange glass, the property of which is to absorb only the 
blue and violet ra^s, the spot appeared green; a proof 
that it wa.s formed in reality by green and violet rays. 

Finally the yellow spot exhibited similar appearances; 
altogether invisible through a violet substance, it shewed 
itself green or red through substances of these colours. 


Arguments for Such are the results, that con (inn my opinion of the. 

cjteBcntwy p^rts of light. Now let these be combined with 

jrrticn, and ^ the 

violet. 
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the effects of absorption, which ultimately leaves only l?eclj 
green, or violet rnys: with llic simple and natural explana- 
tion of the principal appearances of the spectrum,* by 
'means of three kinds of rays; uith the happy manner in 
which these three kinds arc applicable to the properties of 
the 3ial of colours, and remove its complication; and I 
think the whole will support my proposition. If it do not 
hence appear to the natural philosK^phor as a fact established 
beyond all question,* at least he cannot refuse to consider it 
as already grounded on strong probabilities, and sufficiently 
intorosling to merit a thorough investigation, wdiich iiiy 
occupations have prevented me from pursuing any farther. 

Rccapii Ulaihiu 

Thus our system of colours appears to me reduced to Red and green 

these few data : tlj roc sorts of luTninous nvs, of a parti- , 

- ’ * low ; green and 

cnlar and unknown uaiiire. ; red, grecii; and violet. Com- violet, blue, 
bined by twos, the rod and green produce yellow; shS^ftom^ 
green and violet, blue; the violet and red, purple: the diltbrcm pro* 
three together produce wJiite; and lastly, the intermediate 
shades arc accofdiug t.) the proportional quantities of their 
elements. 

Bodies cxerci.se a g-enrral nc/ion on all the rays of light, Light an:dysed 
Ind a particular one relative to their peculiar nature. If refraction, 
the white pencil fall obliquely on the .surface of a trans- 
parent body, the ray.s, as they penetrate it, deviate from 
their original direction, some more, others less, according 
to their nature. Here wc have a true analysis of white 
light, in which its three simple elements may be found 
separate, as well as combined, in different proportions. 

It is thus that refraction exhibits a scries of tints, which 
diffier, in different bodies, both with respect to tlicir general 
flcflcction, measured by its mean quantity, in the relative 
dispersion of the rays, and in the particular position of 
each colour. 

If the affinity of the body for the rays of light, be sneh Bodies coloured 

as to absorb some into ir.s own substance, it will be coloured; ffomabsorhnig 

particular rays. 

and will exert a prefcrdblc or stronger action on certain 
sorts of rays. In a small the body will first absorb 
these rays, to which it has a preferable affinity ; and, if its 

action 
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action on the two simple kinds do not girc a marked jJre* 
ponderance to one of them, it will he a mixed combination, 

Absorb others that will first disappear. The mass of the body beina 
in succewision, , „ , , / s 

till byiiicrcitsing gradually increased, the destruction of the rays will go* 

iheir thickness new mixtures, still progrcsslYcly : the kind least acted 
none. upon will remain the last, and it will necessarily be* one 

of these three, red, green, or riolet ; after which no more 
light will be transmitted. Such arc the phenomena of 
absorption, and its different gradations. 

I shall give here one of the last results of my experi- 
ments, which might have created some confusion, had it 
been mixed with the preceding considerations, yet tends to 
confirm their principles. 

White pro- 1 had an inclination to try, whether the light from a 
bili'inJtoJi^'iteS"®" part of the single spectrum, combined witli that of 

points of the another part chosen for the purpose, would produce 
epectrum. 

To carry this into execution, I placed before the image 
of the spectrum, received on the cloth a screen, by which 
Olid portion was concealed, and another left open. This 
screen, however, was perforated by a small hole, through 
which passed a ray of coloured light belonging to that part 
of the spectrum which was concealed. Jsastly, tliis little 
coloured ray was received on a metallic speculum, placed 
between the screen and the cloth, and inclined so to 
throw it on a given point of that part of the spectrum, 
which arrived freely on (he cloth. Thus the colour arising 
from the mixture of two r<i.ys of light was observed. 

1 varied the trial of this apparatus on diflcrent points, 
the corresponding tints of which were diametrically op- 
Clcarciit white posite on the dial of colours. In several instances I did 
tremiiy of ^he obtain a white free from all tint of colour, because, a 
red, and boun- Certain proportion in the quantity as well as quality of the 
elements is necessary: but having carried the little image 
almost to the limit of the green and blue, it gave a decided 
and bright white, when thrown on the extremity of the 
red. 

This very remarkable fact adds fresh support to my 
proposition respecting the compound state of the colour in 
certain parts of the spectrum, simplilied to the utmost. 

For, 
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PoTy if tlio combination of the three colours I hare m6il4 
tioned be necessary to produce white, as every thing ten .Is 
to persuade us, we must admit the existence of violent in 
the greenish blue with which the experiment was made. 

N. li. It may be necessary to add, in explanation of 
Fig| 2. Plate 1 (. that the colours of the three circles are 
distinguished by dotted lines ; the red by round and long 
pointfli* alternately ; the green by one long point and two 
round ; the violet by one long and three round. 


VI. 

tVooden Matchat for Artillery to he uxed imicad of Rope 
Matchy or Port -‘Fires, read at the Natiomtl bisiitutey 
April 1806 . Ihj C. L. CvnET"^. 

For several centuries ropema^fh obly was used for firing Rope or corn- 
great guns, mortars, howiizer.', cud other pieces of ar- 
tillcry. This match, as is uell Lno/. ii, is a rope of supple 
hemp, of a midling size, boiled for tw^o hours in a bath of 
saltpetre, ashes, quicklime, and horsc-dung. This rope, 
when dried, burns slowly to the end, in the manner of 
touchwood, and communicates its fire like red-hot coal. 

Tor use it is twisted round a staff called a port-niatcb, and 
left to project near five inches beyond its end, this length 
burning an hour. 

This match has several inconveniences. It requires con- Tiie incon- 
stant attendance, since it must be unrolled from the staff 
every hour, or oftoner; a tolerably heavy rain puts it out; 
it gives the artilleryman no light by night; and the end 
beyond the staff is not always steady, so that the gnnncr is ' 
slow in tiring his piece. In these accounts its use is now 
confined to garrisons, except for carrying fire in the field, 
where for other purposes port-fires are employed. 

These port-fires are paper tubes, filled with a mixture Port>fir«s. 
of sulphur, saltpetre, and a very little neat-powder. This 
composition, the greater part of which is saltpetre, burns 
and melts with great activity, giving a vivid and bright 

♦ Annales dc Chmk, Sep. UOO, p. 314. 
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Yho-rativan- flante, which quickly sets fire to the priming. In this 
respect they arc far preferable to match, since they gife 
light to the gunner, their fire is more vivid, and they are 
more easily guided; but these advantages arc counter^. 
Defects. balanced by dangers and defects. The saltpetre in these 
port-fires is never entirely burnt, but part runs out of the 
Paiticularly tube. When the materials 'arc not well powdered, they 
d;u)Rerous at object to spit, or throw out pieces of burning salt- 
petre to the distance of throe or four, feet, which may oc- 
casion serious accidents, particularly on board ships. I 
myself had my hair set on fire, and a hole burnt through 
' both my coats, by a spark of this kind. In ships they are 

obliged to be kept in the middle of a tub of water on this 
account. 

Woodimpicg- These were the only means tMn ployed to fire pieces of 
rIuraiVof*cop- when one of my correspondents at Madrid ac- 

por, proposed quaiiitcd me, that ]Vlessrs. Dorda and Proust had proposed 
Troubt^^ to the Spanish govcrniuenf, to substitute instead of the 
cannon match, wooden rods impregnated with nitrate of 
copper, lie added, that these rods burnt like touchwood, 
forming a pointed red coal ; and that the trials with them 
succeeded perfectly^ though they had not been adopted. 
( informed his excellency, the minister at war, of this new 
method ; and he requested me to make the necessary cic- 
periments for ascertaining its utility, directing Mr. Les- 
pagnol, a captain in the artillery, to assist me in the 
inquiry. 

All woo(l not ]\ry first idea was, that all kinds of Avood could not bo 
fwThe purpose. purpose; and that the ditlercnce of their 
porosity would occasion a diirereiicc in their combustibility. 
Nitrate of pot- Jleforc 1 tried the metallic nitrats, 1 took common salt- 
as will not boiled several kinds of wood in a .strong solu- 

tion of it, which they imbibed in dilfercnt proportions. 
This attempt did not succed: the only wood that burnt 
quickly was the common cane, used for dusting clothes, 
or rotang; but its coal had no substance, the least 
DilTerentwoods blow breaking it off, and extinguishing it. I theq got 
nUiaterof cop- ^ joiner to m^ko me some square rods, half a yard long, 
per and lead, of oak, elm, ash, elder, biych, poplar, lime, and fir. 

I took two parcels of these, and boded one in a solution 

ef 
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of nitrate of eopiAr, ^ tke other in a solntton of nitraie 

of lead. In each, the oak, elm, ash, and elder, ^ere Oak, ash, dm, 

not saturated, and bnmt in the usual manner : ^ 

‘afforded me rery good matches. But before 1 eater at Birch, popish 
large an their properties, I shall obsenre, that 1 conceire 
the nitrate of copper should be rejectdd, because it is too Nitrate of oop* 
dear, U quickly corrodes the boilers, and its vapour w^„J“*^^*** 
noxious. Accordingly I coiiiined myself to the nitrate- of 
lead; and I found after several trials, that it answered the 
purpose completely. 

The wood that did best war that of the lime, birch, or Lime, birch, 
poplar. To compare their properties, 1 weighed some rodB^P®i’^ 
both before and after boiling ; 1 ascertained how much their 
weight was increased, and how long they continued buril* 
ing; and I oilciiiated how much of each a pound of nitrate 
of lead would saturate. The folk) wing table gives the 
proportions. 


wood 


Birch 

Poplar 

Lime 


Name of tltcj 
wood. 


Weight of a yard 
before the expe- 

Weight after. 

nment. 


Grains. 

Grains. 

888 

1416 

516 

936 

888 

1728 


Birch 

Poplar 

Lillie 


f^on^rth saturated hy ^ 
i^ound of oitrats of| 
lead. 

Yards- Ft. inches. 


|Gamed in weight. 

Grains. 

538 
420 
840 


jTImeeach con- 
tinued burn- 


17 1 

21 3 

IG 2 


"So 


8 

2 

3 


Their properr 
ties compared. 


From this comparative trial it follows, that the lime tree 
^ffords tho best wood for matches for artillery j and with U 
I made tho experiments desired by the minister, in presence 
oT Mr. Lespagnol. 

There arc circumstances in which the seryi^^ of thel^lght^e- 
artillery requires light. Rods impregnated merely with 
Titrate of lefid, produce a sufficient to diseharge a 
cannon, but no li^t is afforded hj them 1 canimlrad, Subsequent ip 
tha^ if they were impregnated with oil of turpentine, they 

VoL» XVII.— June, 1807t D might duo pmdqced 
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Tvro other ad- 
vantages in 
this. 


The author's 
theosy. 


Lead easily 
reduced. 

Its acetate con- 
certs rope into 
a match. 


Light woo4^ 
absorb most 

Kilt. 


night yield flame, without detriment to the action of (be 
nitl^ate; and my hopes were realised, for, rods thus pre*. 
pared furnished both light and fire at pleasure. In this 
addition T found two other advantages : one, that of render- 
ing the wooden match Impervious to water; the other, that 
of facilitating the rcHliictlon of the lead, part of which 1 
was apprehensive might be carried off in vapour, and^ in- 
jure the health of those who respired it. 

The theory of the process I adopts is simple ; and it is 
easy to explain, why metallic nitrates succeed better than 
nitrate of potash. However dry the wood may be, it al- 
ways rctaius a little of its water of vegetation or of com- 
position, which is an obstacle to its proper combustion, 
fiy boiling the rods in a solution of nitrate of lead or of 
copper, which on acooimt of its specific gravity requires a 
high temperature ; this fluid dilates, softens, and penctrsites 
the fibres of the wood, and expels their water of vegeta. 
tion, which is replaced by that of crystallization. The 
nitrate then comes into immediate contact with the carbon 
of the wood, whence tlie rapidity of its combustion. 
The nitrate of pofashdoe^s not answer so w'cll, because, re. 
tainiiig much water of crystallization, its solution does not 
acquire so high a temperature : and, supposing it able to 
penetrate the wood as intimately, it carries into it too 
much water, for its combustion to be progressive and con. 
tlnual. A proof of this reasoning may be found in the 
composition of tire two salts ; nitrate of lead contains -75 
of its base, that of potash but *49. 

The rapid combustion of the wooden match is owing 
also to the facility, with which the salts of lead are re- 
duced, when in contact with burning charcoal. If a 
hempen rope be boiled in a solution of acetate of load, and 
afterward dried, it may be used as a match. It burns 
slowly like touchwood, and has a very bright coal. The 
oxide of lead, sis the metal is reduced, gives out its oxigen. 
to the carbon, and accelerates the combustion*. 

On comparing the specific gravity of wood with its satu- 

*We have a familiar instance of this in the popular experiment 
jef burnmg a red wafer in the flame of a candle. £d. 

ration 
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ration by saltff, wc find, that the lighter the wood, the more 

saline matter it absorbs into its pores, or the interstices of 

its fibres. Hence it appears to me we may infer, that it 

Oontaius less carbon than a heavier wood in a given balk; 

and that its combustion will evolve less caloric, since the 

caloric emitted is in the ratio of the quantity of oxigen 

combined with the combustible, it seems to me, that we *^1? absorp- 

might class diifcrcnt kinds of wood, as to their combusti- Ih^/co^bwtl- 

bility, by their absotptiou of salts; and thus find which bilitf. 

would be most advantageous to bum for domestic purposes, 

whether we would have a rapid combustion, or a stronger 

and more continued hciit. These researches will form the 

subject of a particular work, which 1 purpose on all our 

forest trees. 

Tho wooden matches, compared with port-fires, have the Comparison be 
following iulvantages. wc^efLtch 

The port-fire lasts but three or four minutes. *nd port-firps. 

A match a yard long will burn three hours. 

The port-fire is liable to break in the boxes. 

The mati^i is strong, and easily carried about. 

The port-lire throws out dangerous sparks: 

The match coiifmes its fire to itself. 

The port-fire costs from three pence to four pence half- 


penny : 

The match costs but three half-pence or two-pcnce. 

The last consideration is of great importance, since, Great saving, 
from calculations made in the war-office, what would cost 
the 'state in the one case a thousand pounds, in the other 
would not come to more than seventy-five*. 

As it was necessary to ascertain, whether these new The wood 
matches would resist the rain, I had several burnt during !!^ing^lBh«d 
long and heavy rains, and they were not extinguished till by rain, 
they wore totally consumed; tlieir combustion being a little 
retarded only. 

As the fabrication of these matches requires some care Precautions ne- 
and precaution, I shall conclude this paper with a minute 
description of the process, agreeably to the request of^"^ 


^ According to the estimates just before given, the saving would 
he much greater than this on the lowest uikuiatiou. T. 

D 2 his 
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|ii9 the ^i^^ter ^ wi^r, fof jQ^e tpstrucUon of thf 

^tihccrs w^^loyoA in our arsienMs* 


Method of prepatin^ the conibusMle zeooden Matches for 
ArtiUer]f.--^h^ oftlw Matches an4 Chioke of Woodf, 

Shape of the : 'iphe matehes akould be paralleUpedonsj half a )rard1oitg9 
cihmce ^^ibe ^ square. The best wo^ for thena is that 

U[i^ of the lime tree, or birch ; but for want of these, poplar 

or fir may be used. Any white and' soft wood might bo 
taken, if neeessary; but those above-mentioned are .to bo 
preferred. 

Round inferior ' The sliapc might bc supposed of no consequence : yet 
to square. experience proves, that round matches do not furnish sa 
good a fire as the square. The angles of the latter keep 
the coal in the centre burning vividly, and the match al* 

^ ways terminates in a burning cone two inches long. 

Dr^u^g the Wood. 

The wood must Before the matches are saturated with nitrate of lead, 
^thoroughly wood must bc perfectly dry. For this purpose the 
wood should . have been cut and stored at least a twelve- 
month ; and the matches, after they arc shaped, bc exposed 
Cor half a day to the heat of a stove at (by what ther. 
mometer is not mentioned; probably 90^, or perhaps 
100^ Fh.) For want of a stove they may be put into a 
baJLer*s oven, when the bread is drawn. 


Furnaces and Boilers. 

The fabrication of the matches requires two furnaces and 
two boilers. The shape of the boilers should be that of a 
fisb-kettle, narrow, and three quarters of a yard long. 
Thdr siae should be proportional to the quantity to be 
Furnaces. RUUii at a time. The furnaces should be constructed so 
that thekeat may act uniformly on every part of the bottom 
Rn| boiler. ^ boiler. The first boiler must be of copper, well 
tinned, and provided with a plate of the same metal, to 
press down t&e matches, and keep them immersed in the 
Second Boiler, boiling solntion. The second boiler may be cither of 
copper or of cast iron, placed on a sand batii, and having; 
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Ad direct commuhicafion with the fire. It should hare a 
lid fitted to it very closely ; and handles to lift it up whed 
necessary. 


Preparation of the Nitrate of Lead. 

To make this salt, nitric acid, or aqua fortis, must ' 

saturated with red oxide of lead, or with litharge ; but as lead, 
it is necessary that the salt should be neutral, and have no 
excess cither of acid'or of base, some precautions in this 
operation are necessary. If the acid be too much concen- 
trated, the salt will unite in a mass, crystallize confusedly, 
and contain a great deal of uncombined oxide. If too 
little oxide bo used, the salt will be acidulous, and soon 
destroy the boilers. To obtain ihe mean term, 500 parl^ Proportions of 
of litharge should be put into a vessel of glass or earthen **'**"®*^**”^** 
ware, and on this should be poured 415 parts of nitric 
acid at 40^, (specific gravity wc believe, 1.386) diluted 
with 128 parts of water ; heat the mixture till the oxide is 
dissolved, filter, and evaporate to dryness. These proi^ 
portions ought to produce 640 parts of nitrate of lead. 


I^ath of Nitrate of Lead. 

The nitrate of lead is very soluble in water, and the least for the 
possible quantity of liquid should be employed, thqt 
bath, fully loaded, may acquire a temperature far beyond 
that of boiling water, and thus insinuate Itself easily into 
the pores of the dilated wood. Accordingly, for every 
pound of nitrate, only a wine quart of water should be 
put into the boiler, or thereabout: but as diflereiit kinds 
of wood do not saturate theniselYcs equally with the salt, 
their proportions must be studied. Experiment has shown, Proportions of 
that to absorb a pound of nitrate of lead, requires near ' 

eleven yards of lime wood, ITy nf birch, and near 22 of 
poplar. The lime therefore, when saturated^ the most 
combustible. 

To render the saturation, of wpod complete, sixTuneofboil- 
hours boiling are necessary, and hot water must be added, 
whoh the bath sinks so low as to let the salt (qll to the 
bottom. 

Second drying of the Matches. 

Whcii the matches f|.rc taken out of the boiler, fhey must Second dryiugv . 

2 be 
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be carried to the store, and made thoroughly dry, bc^fore 
they are put into the following bath. 

Turpentine Bath. 

Boiling in oil Into the second boiler is to be put as much oil of tur.. 
of turpentine, co^cr the matches to the depth of about an 

inch; and this is to be heated gently, till it begins rto boil. 
But the moment it grows white and rises, the boiler must 
be covered, and quickly lifted oif the sand bath, lest the 
oil should take lire. This boiling should be repeated two 
or three times, which will take about half an hour: tho 
bath then is to be left to cool ; the matches are to be taken 
out and wiped; and lastly they arc to be dried in the stove, 
when they will be ready for use. 

This paper was approved by the Institute, at its meeting 
on the 5^h of May, on the report of Messrs. Carnot, 
Deyeux, and Guyton de Morveau. 


VII. 


Letter from a Correspondent on the Means of destroying 
the Insects which infest the Houses in large Towns^ 


SIR, 


To Mr. NICHOLSON, 


Introduction. jiq^ think it beneath the dignity of your Journal 

'to descend to the disgusting, although often nccesary 
business of considering the best method of destroying bugs 
and deas, the following observations, suggested by your 
correspondent A in the last number of your Journal, are at 
your service, if you think they arq worth insertion. 1 
shall be very glad if they contribute to relieve your corre* 
spondent or any other of your readers from one of the 
V miseries of human life.” 

I am, Sir, 

Yours, 

W. W. 

" St. Marymte^bonCj May 6/h, 1807. 


Domestic In- 

•wnshifiBst 

wireUingBui 


Bugs are often intolerable pests in houses in large towns ; 
more especially in Inns, hotels, lodging-houses, &c. which 
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are exposed to continual importation of them upon clothes, instances • 
packages, &c. When once they get into a house, although 
the numbers may be kept under by cleanliness, frequently not sufficient 
taking down the bedsteads, and washing them with various 
kinds of poisonous washes ; it is generally found that they 
cannot be eradicated. Their eggs or knits, or at least 
some of them resist the action of the poison, and after a 
time fresh swarms arc produced, who lire and multiply, 
especially in hot weather, in the apparently poisoned lyood. 

Soon too they get into the wainscoat, skirting boards, or 
lath and plaster walls of the room, from whence they send 
forth fresh colonies as the former are destroyed. 

Six years ago last September I took my present dwelling Account of a 
house. The walls were repaired and white- washed. The 
bedsteads, one excepted, were all new, and that one was 
perfectly clean. Precautions were taken to prevent bugs 
being introduced in any old boxes, kc. of the servant. 

Kurly in the spring all the bedsteads were, to my vexation 
and surprize, overrun with bugs — one in particular mus t 
have afforded habitation to several thousands. 

They were all taken down and washed In soap and water, Applica^n of 

r 7 usual rc* 

the ends were dipped in boiling water and then in a hot de* medics, 
coction of the cucumis colocyiithin of Linncen, or bitter 
apple as it is commonly called. In about six weeks it was 
necessary to take them down again. They were now 
washed ill essential oil of turpentine, which kills this insect 
almost instantly; but appears to have no effect on its nit, 
and nholly evaporates in a few days. Therefore the joints 
were veil brushed with a strong solution of oxymuriate of 
qiiickdlvcr, with which I hoptd to render the wood 
poisonous and uninhabitable to them. But I soon found 
my hopes were vain. 

About this time I learned from a neighbour, that during 
the tine of a gentleman who had lived in the house above 
twentyycars, it had become overrun with this insect to a 
degree that appeared incredible? and that, until his death, 
he woild not suffer his bedstead to be touched. The insects 
were scmctimcs seen crawling even upon the walls of his 
drawing room. After his, ^decease millions were found 
ppon hi bed swd chamber furniture. 


I need 
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In ^ luMrdly saj tkat Hib mteUigenee and my ezpenea 
myself out ef the house. Bat as I could not 
Meat our dm^eniently put my wish in execution, it was necessary to 

”'****' try to get rid of my co-tenants. 

The bedsteads were taken down! OTery three or four 
weeks during the summer and washed with decoctioa^ of 
hellibore^ solution of arsenic, and yarious other (lolsonoas 
washes. Generally some llring bugs were found in *them. 

Early the next spring they were again taken down, and 
we had the mortification to find fresh colonies had takmi 
possession, and were beginning to breed in Ac joints. 

The skirting boards of the bed rooms were now removed, 
and in such rooms as were papered, all the loose paper was 
removed, and Ae rooms were well fumigated with oxymn-' 
riatic gas ; after which Ae walls Aat were papered, were 
covered wiA paint; for fresh papering walls infested with 
this insect favors Aeir Acrease. 

The joints of Ae bedsteads were painted over with three 
coats of oxyde of lead mixed wiA linseed oil and a little 
rosin, so as to form a thick coat over Ae wood. 

From Ais time, excepting a few stragglers who had got 
Ato Ae joint and died there; Ae bedstead continued quite 
free from the Asect for two years, when a few were found 
A some parts where the paint had been abraded. The 
joints have since been painted over with a coat of thin paint 
once in two years. A precaution which I have used be.« 
cause the walls are not free from them. During very warm 
weather one or two are sometimes found upon the furiiture; 
bu;. :inch as get into the joints die. 

Another bedstead, Ae joints of which happened to be 
paintfd wiA Spanish" brown; bugs were found ja Af 
following year. 

I wish this meAod may be found generally snciessful. 
The joint-s siiv\ilf1 be made easy and free from spliiiteis, also 
all cracks and holes siiould bo irimediatoly filled up. 

If the inscer has got into the walls the bods .shoull stand 
ai.v or seven inches from them. 

On the subject of iieas 1 have no experience. Where 
from p;u"leular local sit ations cleanliness alone is insjfi^rient 
to keep them can a}, the blgukets may be dipped, lind the 

' lloor, 
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^ oor washi^d in a decbctlon of the cncmmis color jnthin^ trhicb 
I am told is poiSohousto them. Your cbrrespondelit, if he 
peases, may mb his body with it— *it is perfectly saVe ; or 
he may put into his bed a bunch of fresh rue or savin, or 
perhaps of any other strong smelling herb. 
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TTteory of the Fabrication of Sulphuric Acid; read in the 
Class of Ph^nml and Mathematical Sciences of the French 
National Institute ^ January the ^Othy 1B06, by Messrs » 

Desormes and Clement.^ 

Different opinions are entertained respecting (he Nitrate sup- 
ntility of nitrate of potash in the usual mode of fabricating crease the'tem- 
sulphiiric acid. Some believe, that <1ie high temperature perature, 
produced by its deflagration determines the formation of 
sulphuric acid ; others imagine, that the nitrate affords the afford o.\igen» 
quantity of oxigen necessary to complete the combustion, 
which the. atmospheric air has commenced: others again 
suppose, that water may be decomposed in the process, &c. 

We shall here attempt only the refufation of the first and 
second of these hypotheses, which appear at first sight the 
most probable. 

The first cannot be inaiiifained, because, at the same time Tomi»''ratur?‘ 
as nitrate of potash is added to the sulphur, clav and water 
are. frequently mixed with it, each of which has the effect and watcy ;ire 
of dimitiishing <he teipperaliire; one by rendering the com- 
bustion more slow ; the other by constantly absorbing a 
large quantity of the caloric evolved, to acquire the state 
of vapour. Besides, it is known, that sulphur burnt by 
itself, at a temperature of 1000'* of (he centigrade thermo- 
meter fur instance (1832 F.) affords no trace of siilphu. 
ric acid. 

The other hypothesis, which docs not appear so remote Oxigen of the 
from the truth, is notwithstanding equally erroneous. It con*v(*rt*\ho 
admits, that the oxifiim extricated from tho nitrate of pot-S'.!|diarnis ,a*i(^ 
gish is sufficient for the conversion of all flw sulphureous'"’" 

* An. de Chim. Vol. LIX. p. 329, Sept. iSOtJ. 


acid 



FABBICATIOM OF SULFOUBIC. ACID. 


9 cid gas produced into sulphuric acid; but the contrary to 
this is easily proved. The quantities of the elements that 
concur in tliis operation, or result from it, are not known 
>vith precision ; yet those we shall assume may be considered 
as sufficiently near the truth to refute the second hypothesis. 
Shewn by the Nitrate of potash contains about O.SO of nitric acid; 
proportions of add, according to Davy, contains 0.70 of oxigen. 

their princip es. this nitrate therefore there arc 0.70-r 0.30 =0.21 of 
oxigen. In sulphurous acid there are .about 0.59 of sul- 
phur, and 0.41 of oxigen; and in sulphuric acid 0.52 of 
sulphur, and 0.48 of oxigen. Now if we employ a very 
large receiver, or long continuance in a small one into which 
the air can enter, all the sulphur burnt with i of its weight 
of nitrate of potash will be* converted into sulphuric acid. 
Thus, if we operate wifli 90 parts of sulphur and 10 of 

nitrate of potash, we shall have 152 of sulphu- 

rous add, which will produce~" ”^ =sl73 of sulphuric 

.Ik 

add, and consequently require 173— 162 =21 of oxigen. 
But the 10 parts of nitrate of potash, employed in this 
operation, could not give more than 2.1 of oxigen, or a 
tenth of the quantity necessary to saturate the acid. Some 
manufacturers carry the proportion of nitrate of potash tq 
the sulphur as far as 0.2 ; but in this case, which is the most 
favourable to the hypothesis we controvert, the nitrate is 
but -Jy of what would suffice according to the proportions 
admitted. The nitre therefore does not serve to produce 
sulphuric acid, as has been supposed. If its oxigen be not 
sufficient to convert the sulphurous acid into sulphuric, still 
less can it suffice to saturate the sulphur with oxigen, with- 
out the assistance of the atmospheric air ; and it is remark- 
able, that the add contmned in the sulphate of potash, the 
residuum of the combustion, contains more oxigen than t|ie 
nitrate could furnish. 

If any doubt of the solidity of this r^oning remain, 
on account of the ' uncertainty of the proportions of the 
substances operating, they will soon be dissipated, when 
the perspicnousness of the new theory is contrasted with 
^ese vague opinions. 


Whw 
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When we attentirely obsorve the burning of the ordinary I" ^he ordinary 
mixture of sulphur, nitrate of potash, and wet clay, weSxiS^jSSl^ 
perceive, that the nitric acid is not completely decodiposed, 
and that a great deal of nitrous acid gas passes into the leaden 
chamber with the sulphurous acid. Its colour renders it 
very visible, and it is a fact that cannot be questioned. 

This observation affords a key to the true theory ; and ia This the key to 
following up its consequences we find tlie production of sul- 
phiiric acid clearly explained. 

We are certain, that the combustion extricates a mixture Itrcital of the 
of nitrous acid gas, and sulphurous acid, with water inva-^’^*^^* 
pour, and nitrogen gas from the atmospheric air. We may 
suppose too, that a portion of oxigen has escaped the ac- 
tion of the sulphur. This supposition, which has nothing 
in it tliat is not extremely probable, is the only thing on 
which any doqbt can bo entertained. Now', from an e>:- Nifric oxide 
periiiient made purposely to ascertain this, the sulphurous phuroos acid 
acid gas and nitrous acid gas cannot exist in contact, with- into sulphuria. 
out the latter being decomposed, and converting the former 
into sulphuric acid ; this then will take place, w'hen such a 
mixture of the two gases takes place in ihc leaden chamber. 

Being then at a distance from the place of the roiribustion, 
this mixture finds a lower temperature, which occasions the 
condensation of part of the vapour ; the rain thus formed 
carries with U the sulphuric acid produced, and afibrds a 
vacuum to the different substances that remain ; these pre- 
cipitate thcmsclyes into it in eddi(»i, and present to cagh 
other a thousand points of contact that favour the action of 
their affinities. 

After the first production of sulphuric acid, there remain The nitrous ox* 
nitrous oxide gas, suljihurous acid, atmospheric air deprived 
pf part of its oxigen. The nitrons oxide necessarily con- from the air, 
yerts itself into nitrous acid, which will be again ^ccom- 
posed tq the profit of a second portion of sulphurous acid ; yields^tc oxi- 
^nd this will go on fill all the nitrous acid or *^tmo8pheriCp‘^yi^JJ|'^?J*^ 
oxigen, or both, arc exhausted. 

The first productions of sulphuric add must bo the most The sulphuric 
fopious and rapid, because the condensation of the ftqneous 
yapour produces a great commotion in the mixture of the^^ Ikst. 
lliffcrcnt gases ^ and because too the abuudance of the ox- 
igen 
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ij^eit atid ifulphttrdtts add tender Ihib coiitad tnblrc probable,^ 
while, aa they beeonte less in quantity, the nitrogen, which 
contiuiiea the same, renders their approsdihatioh more dif- 
ficult. 

Residuum, ni- After the whole of the sulphurouii acid is converted int6 
trogen, nitrate sulphuric, the substances that remaiU are a great deal of ni- 
and“peirha^*^^* trogdfi, uitrous dxide, or nitrons add gas, if there werb at 
oxigeu. first more oxigen than the sulphurous acid required ; and per* 

, haps an excess of oxigen more than sufficient to saturate thb 
sulphurous and nitrous acids. 

Quantity of ox- What is of Importance to be observed is the base of the 
ide of nitrogen nitric acid, the quantity of which cannot have varied, -iinS 
which ought to be as much after the production of all thb 
sulphuric acid as at its extrication from the nitrate of potash. 
This quantity of nitrous oxide, or nitrous acid, is probably 
a little less than the nitrate could have produced, because ih 
the combustion the 4etnperature may hate been raised to6 
high, and then the complete decomporition of a small por* 
tion of nitric acid takes place. We say a small portion, 
because experience has shewn the advantage of keeping the 
temperature very low by a suitable quantity of moisture. 
The nitric acid Thus the nitric acid is only the instrument of the com* 
'"'**^* oxigenation of the Sulphur ; it is its base, the nitrous 
acid, that takes oxigen from the atmospheric air, to present 
it to the sulphuric add in a state suitable to it. 

Water indirect. Wc see that water is not directly necessary to the pro-, 
ly necessary. ductioU of sulphuric acid; its combination with what is 
formed merely effects the extrication of the Uitrous acids 
that must have combined with it. This gas, thus set free, 
proceeds afrah to seek oAigen from the afmOsjpherlc air con- 
tained in the tccciver, to unite it again with the sulphurous 
Acid. The aqueous vapouir has at the same time the double 
advantage of prododug a great commotion in the remaining 
gases, atid of prckludng this evolution of nitrous acid gas ; 
accordingly its utility has been perceived, and a quantity is 
introduced, by the exhalations from the hearth, beside Aat 
arising from the humidify of the mixture. 

Thus setting out from the existence of nittous add and 
snlpliiirons acid gases, we have followed the metaiUorphoscs 
^ese twQ bodies undergo, taking for bur groqnd-work 
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facto vdl asc^tf^iie4; aad have adqiltted only one single 
supposition, that of the existence of a portion of oxigen 
stiU free after the passage of the air over the sulphuir. If 
this supposition should appear doubtful, at least it will cease 
t<s be so^ when we hate shewn by experiment, that, ad. 
mitting it, every thing tabes place as we had conjectured, 

Py mixing in a transparent vessel the dilFerent substances he whole pfo- 
vre. haya considered as essential to the operation, we can see 
yyhethex ^e succession of combinations be such as we had vessel, 
conceived* And it may be verified by putting into a glass 
body sulphurous acid gas, atmospheric air, and nitrous ox. 

Ide gas .in s]nal.t q^uantity, for instance the weight of the 
sulphureous acijd ; for we see the oxUle grow red, and dif. 
fuse itself throughout the whole space; then clouds of white 
fumes roll across the vessel, aud deposit themselves in shi. 
ning stellated crystals against its sides. These dense whirls 
of sulphuric arc succeeded by an appearance of clearness; 
and, if at this instant a little water be admitted, the crystals 
of acid dissolve with great heat ; the nitrous oxide gas, again 
becoming free, changes afresh to a red vapour; and the 
same phenomena re-commence, till all the atmospheric oxi. 
gen is copsuiu,Qd, or all the sulphurous acid burnt. 

The remaining gaaes are precisely those we. mentioned in 
our conjectures ; for the colour of nitrous acid appears 
with almost all its first intensity ; and after the operation U 
completed, there is no more sincil of sulphurous acid, but 
a great deal of nitrogen, and of oily sulphurous acid on the 
sides of the glass. 

If in this combustion of the sulphurous acid there were Too much 

too, inuch. contact between the gases and the water added, . 

• xi- ^ . . . - produce nitric 

either by great agitation of a little, or by the presence of a acid. 

large quantity, the operation would bo very slow and in- 
complete, because liquid nitric acid would be formed, which, 
retainkig its state, would have very little action on the giiA 
to be organized. * 

* k sometimes happens, that the decomposition of the nitrous Tlic experi- 
acid gaa is carried so far ae to the state of an oxidule of nitrogen ; 
this too appears to arise^ from too great action of the water on this * 
gas. Messrs, Berthollet and Guyton have ascribed to this the mis- 
iMrrii^.Qf thi mepfiriment^ when the contact- of water is too great. 

This 
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This experiment, the only one of the kind, leates no 
doubt respecting the theory of the fabrication of iiulphnric 
acid, which we have here offered, and which is oniy a sim- 
The discovery pie exhibition 6f the facts. If the chain of ideas to Be 
adopted, in order to arrive at the process Actually pursued, 
diaoM. and the few analogies this operation has to all that wc kndw, 

be considered, it will appear very fortunate, that chanco 
alone, in somasort led to the discovery ; and that we were 
dien put in possession, without knowing it, of the only 
process perhaps capable of furnishing sulphuric acid by the 
combustion of sulphur in the air. 

This theory, afTording us the means of improving our 
knowledge of the proportion of the elements of sulphurous 
and sulphuric acid, gives us some hope of discovering the 
sAme mode of action in other chemical operations, perhaps 
ill understood ; it likewise permits us to add some improve- 
ments to the present mode from just principles ; as the ex- 
tent and form of the leaden chambers, and the management 
of the fire, must be necessarily influenced by this hypothesis ; 
but its first benefit will be a saving of almost the whole of 
the nitrate of potash. 

P. S. * In the meeting of the 1st. of September, 1806, 
the Physical and Mathematical Class of the National Insti- 
tute qrdcred this paper to be printed in the collection of those 
of learned contributors. 


Advantages to 
be expected 
fiom this 

thSQff. 


IX. 


Facts ioxcard a History of Cobalt and of Nickel^ by Mr* 
PnousT / abridged by Mr. Chevreuil.* 


Action of acids 
on cobalt. 


SuLpnuiiic, muriatic, and nitric acids, oxide cobalt in 
the same manner. With the first and second hidrogen is 
evolved. 


Sulphates. 

Two sulfates. Of these tlicrc are two, one simple, the other a triple^salt, 
with the addition of potash or ammonia. 


WAunalesde Chimij^ Vol. X^X. p. 260, December, 1800. 

1. The 
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1 . The simple sulphate has a taste slightly pungent^ and a ^mpie sul- 
llttlc bitter, with something metallic. Its crystals^ which 

are of no great bulk, are sections of irregular ociaedra 
heaped together, of a gooseberry red colour, and unalter- 
able in the air. By distillation they lose 42 per cent, of 
water, and are rendered rose-coloured and opak^ In this 
state ^hey can endure a red heat without being decomposed, 
except in the points that touch the retort. 

2. When sulphath of potash is mixed with the preceding Triplesalphate 
sulphate, we obtain more bulky crystals, which are rlipm- 

boidal cubes. This triple salt is less soluble than the sim- 
ple sulphate, and loses only 26 per cent, of water by dis- 
tillation. 

Carbonate. 

Carbonate of potash produces 40 or 42 hundredth parts Carbonate, 
of carbonate of cobalt with the simple sulphate. An ex- 
cess of alkali dissoWes a great part of the precipitate. Boil- 
ing, or cold water, decomposes this solution. 

I 

Oxide at a Minimum. 

A hundred parts of the carbonate, after the separation Greenish giey 
of the water and carbonic acid, leare 60 or 62 of greenish 
grey oxide. To have it very pure, the retort must be as 
full as possible, and heated gradually. Without these pre- 
cautions it will be mixed with oxide at a maximum^ which 
yields oxigen gas with muriatic acid, while that which is 
pure docs not yield an atom. 

The grey oxide dissolves with heat in nitric acid, without Heated 3h the 
yielding nitrous gas. Heated in contact with air it imme- 
diately becomes black ; an oxide of which part is carried and i^ubls. 
to the maximum is easily detected by the application of a 
weak acid, which dissolves only the oxide at a minimum. 

Ammonia produces the same separation, as Thcnard ob- 
served. 


Oxide by Precipitation. 

1. A few drops of nitrate of cobalt dropped into bof/mg Nitrate piieei. 
xeater alkalized with potash give a blue precipitate, which 
ultimately becomes of a rose colour, if the boiling be con- Tcited into a 
tiuued. In this case a hidrat is formed. 

2, If 
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'VritfuMit beat 3. Jf eeU iii/c4tlized he employed^ the bla« precL 
pUat^ is formed Jikewbo; but, luetead of conttUoting a 
bidrat, it passes to green, witboal the contact of air being 
capable of obscuring its tint, which it retains after it is dried. 
Changed to a 3- If tliis greon precipitate, when fresh Bkade, be boiled 
grey by boiling. In water glkalizcd wlthpotash, it becomes of areddisb.gtey, 
and changes no further. . 

Action of acids Very weak acids,, as vint^ar far instance, totally dissolve 
•U tlic prepi- tiic first precipitate. Applied to the other two, they sepa* 
piiatw. black oxide. Lastly, the blue oxide yields jao 

gas with muriatic acid, but the green does. 

Green oxide a • Ueuce, we must conclude, that the Idue oxide oxigeniaes 
fheWuc an cxpeiice of the air contained in cold liquors, 
black. And that the green oxide is a mixture of blue oxide and black 

oxide. Mr. Proust however thinks, that something more 
than simple mixture takes place ; for blue and black would 
not produce that grass green colour, which distinguishes it 
from every other oxide. A true combination alone could 
form a colour different from that of the mixture of its com- 
ponent parts, and prevent the action of the air from raising 
to a maximum the portion of blue oxide, which makes a 
part of the green precipitate. To oxide this precipitate 
completely, it must he dried with the assistance of heat, as 
Thenard shewed. 

The reddish grey precipitate of the third experiment is a 
mixture of hklrat and black oxide. • 

Maxim tim ox- oxide at a minimum only ia capahln of combining 

ide oM[y bolu- with acids. The green oxide is never obtalnod from any so- 
lution, and cannot become the base of any salino combina- 
tion 

Ammonia and Oxide of Cobalt* 

. Jf the grey oxide be eneloeed with amuHria in a well 
stopped phial, It imparts to it a slight rose colour, which 
docs not become dct'por, however long it may be kept. This 
oxide is conseqtiently very difficultly soluble in ammonia.— 
But If tbephial be Ml open, the ammonia becomes coFonred 
very' quickly, because It attracts carbonic acid from the rir. 
This solwtioa may be effected in a very Kttiw time, by plac- 
ing the phial In a large jar eeatakiiiig a earbonato. 


Dksolvcs with 
difficulty ia 
ammonia, . 


leadHy in its 
csuheiiate. 


If 
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If the ammonia be merely saturated with carbonic acid. This a solntioa 
the liquid will be a solution of oxide of cobalt in carbonat®^^^® 
of ammonia : but if we coiitinue to pass corbonic acid, in to 
this solution, we obtain a solution of carbonat of cobalt in 
carbpnnt of ammonia. This solution^ kept in a full bottle 
corked, deposits crystals of metallic carbonate j it likewise 
lets fall a part on the addition of water; but an excess of 
ammonia redissolves this precipitate. 

This solution may be made very quickly, by throwing car- Made directly, 
bonnt of cobalt into carbonat of ammonia. 

If pure ammonia be poured on carbonat of cobalt with Ammonia with 
excess of acid, what occurs is very different. The carbonat 
of cobalt separates into two parts ; one gives out its acid to 
the ammonia, and becomes a nidrat, which faUs to the bot- 
tom of the vessel ; while the portion not decomposed dis- 
solves in the carbonat of ammonia. 

Thus we have two kinds of ammoniacal solutions of co- 
balt ; and there is a third, which Taffaret observed, but 
which has been hitherto little noticed. This is obtained by 
putting well washed hidrat. or blue oxide, into a phial full and with hidrat, 
of ammonia, and closely stopped. A solution will takp place 
in the course of four and twenty hours. This is red, like 
the preceding; but differs from them in this, that, if it 
be poured in a very slender stream into boiling water, blue 
oxide Will immediately be precipitated ; if into cold water, . 

green oxide will be obtained. If ammonia dissolve hidrat of 
cobalt, or blue oxide fresh made, more readily than the gray 
oxide, it is because they are in a state of extreme division. 


Distillation of ammoniacal solutions. 

When carbonated Sdlution of cobalt are distilled, carbonate The carhonated 
of ammonia passes over, and at length the liquor lets fall an tnjed^eave tiie 
oxide, which is at first of a dirty green, but which afterwards cohait more 
becomes black. This is a mixture of the gray and black 
oxides. 

How is this superoxidation effected ? The author reports 
the facts, but does not endeavour to explain them, when 
data are wanting. 


VoL. XVII. — June, I8O7. 


£ 


Hidrat 
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cobalt. 


dNKunposedbsr 

potash, 


and dissolved 
in its carboaat. 


Chararfcnt of 
tlie biclrat. 


]$issQlves in 
ammonia as it 
Jbrms from 
Sttlphat. ' 


i^idrat of Cobalt. 

Crystals of solpbat or nitrat of Oobalt, thrown into a bottle 
filled with a solution of potash, and immediately corked up, 
are decomposed. A blue precipitate is formed, which changes 
to a violet, and afterwards to a rose colour, becoming a 
hidrat. 

If the hidrat of cobalt be boiled vKth potasb, this dissolves 
some oxide, aud acquires a fine blue colour. This solution 
is decomposed by the addition of water. By exposure to the 
air the oxide becomes black, and falls down.- 

Hidrat fresh made dissolves without heat in^arbonat of 
potash, and tinges it red. The oxide does not dissolve in 
it. 

The hidrat of cobalt is of a rosy feuillemorte colour. 
Acids dissolve it with heat, and without effervescence. 

The hidrat is not decomposed by boiling either in pure or 
in alkalized water. Heat expels from it ao or 21 of water, 
apd rcduces.it to very pure gray oxide. 

It does not keep well under water > when it is exposed to 
die contact of air, it grows black. Dry hidrat keeps better, 
but it attacts carbonic acid. 

When crystals of sulpha! of cobalt are thrown into a phial 
full of ammonia, which is immediately closed, they yield a 
blue precipitate, which does not become rose coloured, as in 
potash. Mr. Proust 'affirms, that the hidrat is formed, but 
that as fast as it is produced it dissolves in the ammonia ; so 
that it is the hidrat that colours the solution, not the 
simple oxide. 


Esunmtiou rf the quant it if of oxigea in the oxide at a minimum. 

Gray oxid« A hundred parts of gray oxide, reduced wdth the requisite 
^rtsntof^ precautions in a closed crucible, afforded 83 *5 of mctall.’c 
grains. One hundred parts of the metal therefore appear to 
absorb nineteen of oxigen, to become oxide at a minimum. 


Oxide at a maximum. 


Black oxide 20 ^ solution of cobalt be 4 i 8 tilled, black incrustations 

Pfreent. will 
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be deposited on the sides of the retort, nitrons gis will 
be evolved, and the residuum obtained will be black oxide. 

The quantity will be in the proportion of lajor za6 parts to 
too of the metal in the solution. Hence we may infer, that the 
maximum of the oxidation of cobalt is between 25 or 16 of 
oxigen toafanndred parts of the metal. 

This oxide is not soluble either in the nitric or -sulphuric Insoluble in 
acid, without losing that portion of oxigen. which converts 
it to the state of a maximum. 

With muriatic acid it gives out oxigen gas. 

It is insoluble both iu ammonia and in potash. and ia alkalies; 

The black oxide, heated for half an hour at the bottom of a Heat ponvei^ 
vetort. returns to the state of gray oxide by parting with oxi- 
gen I and it is then capable of giving a blue tint to vitrifiaUe 
substances. 

Messrs. Proust and Thalaker have met with the black 
oxide at Ravias. a day*& journey from Valentta. It is found 
likewise in those ores of cobalt which are termed irtreats, or 


black ores. 

The corbonat and bidrat of cobalt are changed into black From caibo* 
oxide by oxigenized muriatic acid. 

The nitrous and sulphurous acids dissolve the Uack oxide, Soluble in ni- 
forming with it nitrat and sulphat at a minimum. 


Muriat of Cubali. 

The gray oxide dtsolves with heat in muriatie acid of B^uo, or an* 
The solution, whetlier hot or cold, is of a deep blue : it cry- 
stallizSs easily, and the crystals are blue : this is the anhidrous 
muriat. As soon as it has absorbed moisture, it becomes red. 

Muriatic acid of 15® yields much gas with the black oxide. 

This solution is green as long as it retains any gas ; but as 
-soon as it has lost it. it becomes blue. The blue traces of * 
muriat of cobalt dried on paper are anhidrous muriatic. When Oreen n^riat 
they are green, it is because the salt still contains muriat 
jiiekel. which gives a yellow tinge, and thus f^rms green with 
Ihe blue.. 

Its distillation. 


Urged 4o redness io a luted retort, it 
Ka 


is decomposed only in Heated, what 
touches the 
^ S^ass is decom- 
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its eheraoteri. 


Aneniat. 


Its characters. 


Nttire. 
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the parts that touch the glass. The pr^ucts then are 
muriatic acid gas mingled with osigenized acid. The glass 
becomes tinged with blue. The rauriat that is not decomposed 
sublimes, after having melted, in flowers of a gridelin colour. 
These flowers have acquired a kind of condensation, which 
renders them insoluble in water for twelve hours at leaRst : 
but at length they afford a solution of ordinary muriatr 

Arsenit and Arseniat. 

The Arsenit of cobalt is prepared by pouring a very dilute 
aolution of cpbalt into a solution of arsenit of potash. A rosy 
precipitate is formed, which retains this colour after desicca- 
tion. 

Character of the Arsenit, 

1. Heated in a tube dosed at one end it is decomposed the 
oxide of arsenic sublimes; and the glass is tinged blue. 

2. The nitric acid dissolves it, and nitrous gas is evoled. 

3. Its solution in muriatic acid is decomposed by sulphu- 
retted hidrogen, which precipitates orpiment. 

4. Caustic potash, assisted by heat, separates the blue 
oxide. 


Arseniat, 

This is obtained by employing arseniat of potash, instead 
of arsenit. The precipitate is rose-coloured like the arsenit. 


Its Charaettrs, 

1 . Heated in a tube it yields no sublimate, and becomes 
%dolet-coloured, without tinging ihc glass. 

2. Nitric acid dissolves it without giving out nitrous gas. 

3. Its muriatic solution does not become turbid by the ad- 
dition of sulphuretted hidrogen in less than two hours after 
they are mixed! 

4. Caustic potash separates blue oxide and combines with 
the acid. 

The rosy efflorescences found or minerals containing cobalt 

consist 
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consist of arseniat. Mr. Proust found arseniat only in tha 
interior parts of soipe fragments. 

Hidrosulphurettcd oxide. Sulphuret of Cobalt. 

• 

The gray oxide^ the hldrat^ and the carbonate take sulphu- Hidrosulphm* 
rette({ liidrogen from water, and become hidrosulphuretted 
oxide. This is not. soluble in ammonia- By distillation it 
gives out water and sulphurous acid, and the residuum is a sulphuret. 
sulphuret. 

The oxides heated with sulphur are cont^erted into sul-* 
phurets. 

One hundred parts of cobalt absorb forty of sulphur; 
though Mr. Proust has some doubts respecting this pro* 
portion. 


Facts tou ard a kistorp of Nickel. 

Nity.at of Nickel. * 

A hundred parts of the metal dissolved in nitric acid, and Nitrat of 
distilled till they are completely decomposed, leave laj or "**^^®*- 
ia6 of greenish gray oxide at a minimum. Nitric acid can 
not convert this oxide to the maximum state. 

To ascertain the purity of the oxide of nickel, it must be Test of 
dissolved in muriatic acid, and exposed to the action of heat. P^^*^>** 

If it contain a little oxide of cobalt, oxigenized muriatic 
acid gas will be evolved ; if it be pure, more will be given 
out. 

The gray oxide dissolves in all the acids, and affords the 
same solutions as the metal itself. 

Nitrat at a Minimum. 

If nitrat of nickel, be distilled with the same precautions a&Minimum 

nitrat of cc»pner, we obtain, as with the latter, a nitrat with nitrat, nickel 
* ‘ r ^ 70 * 4 , oxigeii 

excess of base, which is. insolublc.in water. Of this nitrat 14217-6, acid 12. 
parts arc afforded by 100. of iiicHcl ; so that, if we substract 
the 25 parts of oxigen, \vhic)i the metal has absorbed, we, have 
17 parts of a(;id combined with the oxide.. 


Nitrate 
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Maximiiin, ^ 100 parts of dry nitrat of nickel yielded by distillation 20of 

water add 25 of oxide; consequently contained 55 of acid, 
water 20. These proportions are not exacts as the last portion of Water 
wore acidulous* 

Mufiat of NickeL ‘ 


Mariat 


Contains 55. 
water. 


AnhiHroas 

muriat. 


This is a very deliquescent^ apple*green^ granulous ciystab* 
lizatioD. 

Its traces onpapor^when dry, are yellow. 

This muriat loses 55 of water. What remains is a yellow 
anhidrous muriat, changing green again in the air, by absorbing 
water. 

If the anhidrous muriat be placed on the fne in a glass 
retort, and the heat strongly urged, it do(?s not melt ; the parts 
til at touch the gLiss arc decomposed ; muriatic and oxigenized 
muriatic acid are evolved ; and the nndecomposed salt sub- 
limes in the form of llowers likc mothcr-of-pearl, of a golden 
yellow colour. These flowers absorb moisture, and become 
green in the course of a couple of days. The muriatic acid 
dissolves them with difficulty. 


100 parts of muriat of nickel, decomposed bycarbonatof 
riatic aM produced 6l or 62 of carbonat, which infers 3^ or 34^ 


of oxide. 


Sulphat of Nickel, 


Two lulphats. This is either simple, or combined with potash. The first 
crystallizes in hexaedral pressure, terminated by an irregular 
pyramid : the second, in rhomboids. 

Simple nlpbat. The simple sulphat loses 46 of water; and the anhidrous 
re iduum becomes green again by absorbing moisture, kept at 
a strong red heat for an hour in a luted retort it is reduced in 
part to the state of sulphat with excess of base* The water 
takes up that which has lost none of its acid. 

100 parts of this sulphat afforded 64 of a light green car- 
bonat. 

The triple salt with potash loses 24 of water. The ii'si- 

duuu^ 


Triple sol- 
pm. 
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dnum comports itself like that of the simple solphat lOO 
parts of this salt afford but 27 or 28 per cent, of carhonat. 

Both these sulphats of nickel are ttansparent, of a' fine 
emerald green, and unalterable in the air. Mr. PvDUst is of 
opinion that the sulphat of potash unites with that of nickel in 
a constant proportion* 


Extraction of Nickel in the large najf. 


Suppose we have an abundant solution of the ore, first Method of ob« 
calcined, and afterward vitriolized with the residuuins of ether, 

Ihc business is, to separate the nickel from iron, co|ipcr, 
arsenic, bismuth, and cobalt. The iron is at a maximum of 
oxidation, and in this state has little afiinity with acids. It Iron precip^ 
may be precipitated then in the state of arseniat, by means 
potash gradually added. Ammonia, or a prussiat, uill after- 
wrad indicate, whether it be entirely (brown down. 

Into the filtered solution let a stream of sulphurated hidrogen Copper, bis- 
be passed the copper, bis muth, and all the arsenic, will he by wl- 
precipitated in tlie state of sulphuret. phuretted 

When the sulphuretted hidrogen no longer occashins any suipimtof 
precipitate, the liquor is to be evaporated for crystallization. from that 
The triple sulphat of nickel and potash, being loss soluble tbaiic^y^Sliioirtioo, 
chat of cobalt, crystallizes first. By repeating the ciy^stalliza- 
tioiis the two salts arc sepaiated : but the last portioivs of the 
salt of nickel will be contaiiiinatcd with some sulphat of cobalt, and ablulioit, 
from which they may be freed by washing in cold water. 

All these crystallizations require a basis of fine silver, if we i» silver vesseh. 
would have the operations go on smoothly* 

A salt of nickel is known to be pure, when the precipitate. Test of its 
dissolved in ammonia, quits this solvent, without our finding 
any cobalt at the end. 

When we precipitate a sulphat of nickel, wc must not be 
too sparing of potash, otherwise we shall be in danger of pre- 
cipitating sulphat with excess of base, which would allect tho 
pu rity gf the precipitate. 


Qarbonql of Nicket. 

^ hundred parte, heated in a retort,, five 5^. or A5 of green- Carhonat of 

. . iiickeL 
ish 
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Hidrat. 


In this state in 
all its salts. 


Oxide at a 

ynaximnpri. 


Black. 


• Oxiiren expel- 
led by ammo- 
nia. 


Oxides re- 
duced. 


Sulphuret. 


Anenit. 


ish gray oxide at a minimum. When heated 4 n contact with 
the air, the oxide is black. 

The minimum oxide is converted into carbonat by exposure 
to the «ir. 


Hidrat of Nickel, 

All the salts of nickel, thrown into a boiling solution of 
potash, are converted into a green hidrat. Boiling does not 
alter its colour. Potash does not dissolve either the hidrat or 
oxide of nickel. 

The hidrat is reduced to gray oxide by heating. 

In the saline combinations the oxide is in the state of hi* 
drat. Alkalis precipitate it in this state. 

Maximum oxide of Nickel, 

The carbonat and hidrat are both oxided to a maximum by 
the action of oxigenissed muriatic acid. I'hc gray oxide is 
more difficult to oxide. 

The dry oxide of nickel at a maximum is black. When 
solid its fracture is vitreous. 

This oxide kept in ammonia gives out bubbles^ returns to 
the state of gray oxide, and dissolves in the alkali. 

With muriatic acid at 16 " it yields a considerable quantity 
of oxigenizcd acid. I'he solution is greenish yellow, and crys- 
tals form in it by cooling, 

The oxides of nickel arc reduced like that of cobalt. The 
metal is obiained pretty easily in a button, in which it difiers 
from cobalt, this affording only large grains. 

This metal appears to have taken up a surcharge of sulphur 
of 46 per cent. ; but Mr. Proust entertains some doubt of the 
accuracy of this proportion. 


Arsenit and Arseniat. 

These are made like those of cobalt, and arc of a fine app]<^ 
green colour. 

The arsenit, heated in a tube, loses its colour with its water, 
gives out w'hite oxide, and changes to an oiivo green. To ab- 
stract all the arsenic the contact of charcoal is requisite. 

Heated 



lfXST^,liT OV COBALT AND Nld^HL. ^ 

Heated under charcoal in a spoon of platitvi, the arsenic is 
quickly dissipated, uid oxide at a minimum remrJns.^ 

The arseniat, healed in a tube, loses its colour with 'its Arseuiat. 
water ; becomes transpaient and of a hyacinth reel ; but if the 
heat be carried to redness it turns of a pale yeUoW, and remains 
unalterable. 

In the spoon the a'rscniat turns white, a!id grows red ho]t 
without melting, or emitting the least arsenical fume. To 
decompose it an obscure flame is required. 

Recapitulaiion, 

From the preceding facts, and others which he has given in ivfost metals 

different memoirs, Mr. Proust concludes, that cobalt, 

and most of the well known metals, have but two very decided: 

degrees of oxidation. He decs not mean to say, that a metal 

can absorb oxigen in too proportions only : he only asserts, that at l(>ast that are 

it is too soon to admit all the oxides which have been mention- 

cd by chemists, and of which neither the quantity of oxigen, 

nor (he combinations they are capable of forming with acids, 

can be considered as determined ; and that colour is not a 

character suflicicnt to constitute a distinction. 

There arc but too metals, that have hitherto afforded him The only <?\- 

inore than two oxides. These arc tin and lead. However, the ti'* 

ii-’ad. 

quantity of oxigen in that oxide of tin, which constitut*'s the base 
of mosaic gold, is not yet known ; or that of the oxide ot nitrat 
of lead made by boiling with plates of this metal. 

It seems, that the different oxides of the same metal can mu- Oxides of the 
tuall) dissolve each other, and form true com hmations. Tlins*'‘‘“»‘| moUil 
the green oxide of cobalt is a comhinalion of the blue and black nUcaUy? 
oxides. 

Is not minimum a combination of the brown oxide of lead Minimum per- 

and oxide at 0 per cent, in a similar manner ? 

* pound. 

Finally, all the magnetic ores of iron, and magnetic sands are Magnetic iron 

mixtures or combinations of this order. If this were not the ®?*'’** 

pounds. 

case what would prevent the minimum oxide from being raised to 
a maximum of oxidation ? The oxide of a gun- barrel that has 
been used for decomposing water is likewise in a similar state, 
it is composed of two oxides. 


XI. 
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Facts toward a History of iht Gallic Acid. By Bouilloh 
Lagrange.* 

X HAVE had tho honour of submitting to the class the result 
of niy experiments on tannin ; I now lay before it some facts 
H^ecting the gallic acid, which 1 had announced- as forming 
the second part of my memoir^ 

Of all the vegetable acids^ the s;allic may be considered as 
most interesting, and accordingly it has been a subject of wquiry 
to many chemists. Macquer, Monnet, Lewis, Cartheuser, and 
Gioanetti, pennted out the manner, in which solutions of iron 
arc acted upon by substances called astringent. The acade- 
miciansof Dijon were the first, who oliservcd the presence of an 
acid in those subtances ; and in 1772 they shewed, that the 
distilled products of nutgalls blackened the solution of sulpliat 
of iron, and that an infusion of them reddened the tincture of 
bitmus. These particulars afforded only a general proof of the 
acid nature of the principle contained in galls ; ofleriug no 
means of cxti acting this acid, and obtaining it separate, for 
w'hicb wc are indebted to Schcelc. His process was publi&bcd 
in 1780. A few years after, in 1793, Mr. Deyeiix discovered 
that this acid might be obtained by sublimation. IMcssrs. 
Berthollet and Proust afterward added much by their reseu relies 
to our knowledge of the properties of this acid ; so that it 
might be considered among the best known nf all that the vege- 
table kiugdora produces. 

Several foreign chemists too, within these few years, havc^ 
given processes for extracting and purifying this acid : but none 
of them, except Richter’s, can come in competition with 
Schceic’s. Among the many experiments, tiiat have been 
made on this subject, there is one, which I have neither seen 
refuted nor quoted in the papers published on tbe gallic acid« 

In a letter from Mr. G, C. Bartholdi to Mr. Berthollet, 
dated 1/92, there arc some facts, that might have clain^pd the 
attention of chemists. 

* Annales de Chimie, Vol. LX. p. IjG,. Nov. 180G. 
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Mr. Bartholdi first points out a process for obtaining pure Oxiding sub- 
gallic acid : he afterward treats thisacid-with metallic 
.and he says he has demonstrated, that all substances, which by slightly 
yield oxigen to the gallic acid, give it a brown colour; and^****^"”**^* 
that, in this process, it is the acid itself, which, being charred, 
forms by a slight combustion the colouring matter. 

To show this, he boiled red oxide of mercury for half an Boiled with 

hour in a solution of aallic acid, which aVsumod a blackish hue. ****‘^® of mcr^ 

® cury carbon 

In the residuum he found fluid mercury, mixed with a coally was produced. 

powder: he afterward saturated the liqour with carbonate 
potash and soda, and the salts thus produced afforded no blue iron, 
precipitate with sulphat ofiron. 

He obtained the same result with oxide of manganese. Oxide of man- 

Othor experiments convinced Mr.Barthcddi, that substances^ the 

by which oxigen is abstracted from gallic acid, renders ifs j^^Jf^genizing 
-colour lighter. I rendered, he says, a solution of gallic acid ^^^^tancec 
as limpid as distilled water, by boiling it for some time with ^*^**^’ 
very pure and well powdered charcoal, of which I took double 
the weight of the acid : it retained its limpidity as long as I 
excluded the influence of the atmospheric air from it, and it 
precipitated iron black. 

Mr. Bartholdi presumes, that wc ina^^ thus effect the de- its astrin* 
atniction of its astringent property. d^tru^i'bic 

On this I shall not for the pre«»cnt make any observations . 
as it is necessary to be acquainted with the following experiv 
ments, to judge them explicitly. 


Extraction of the Gallic AciiL 


galls. 


There arc several processes 




Scheek's process. 


tractmec tbe 
gallic add. 


On one part of galLnuts bruised and passed through a coarse Scheele'a 
sieve, pour six parts of cold water. Let them macerate in a 
glass jar four days, shaking them frequently ; then filter, and 
expose the liquor to the open air in the suiiic jar, covered only 
with blotting-paper. In a month's time the liquor will be 
covered with a thick pellicle of mould, without any precipitate 

being 
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being formed ; and it will have lost its astringent taste, but be^ 
acid. On leaving the liquor at rest ftvc weeks longer, a pred'i 
pitate will be formed two fingers thick, and a mumous pellicle, 
above it. The liquor is now to be filtered again, and left anew 
exposed to the air. At the expiration of some months the 
greati-r puit ui die liquor will be evaporated ; all the precipi'^ 
tales are to be added together, and cold water is to be poured 
on them ; when the liquor has stood to settle, what is clear is - 
to be decanted ofi' : as much hot water as is necessary for the 
sob:ri is poured on ; and by evaporating with a gentle heat 
yellow crystals will be obtained. 

Mr, Bartholdi *s process, 

A linclure of galls in alcohol is to be evaporated ; the resi«» 
duuin is to be dissolved in distilled water; and sulphuric acid 
is to be added to the solution, till the mixture is decidely acid 
to the taste. In the course of a few hours the extractive mat** 
tor will fall down, and the supernatant fluid, freed from sulphu- 
ric acid by baryte®, will yield, according to the author, pure 
gallic acid. 

I'liis process by no means gives this result, U is in general 
veiy difticult to seize the nuimont when all the sulphuric acid 
in removed by the barytes, since it combines with the gallic 
qcid likewise: and after the liquor is evaporated nothinj^ 
n mains but an acerb matter, containing a great deal of tannin^, 
and inrusvvptiblc of crystallization. 

Process^ of Mr, Deifeux, 

'I’his chemist discoviTed, .that, by heating bruised nutgails 
slowly, and cftitioiisly, in a glass retort, a pretty considerable 
quantity of lamellutcd, shining, and silvery crystals was sub- 
‘limed. 

Mr. Uichters process, v 

reduced to a fine powder are to be mncera,tcd in 
cold water, shaking tlic mixture frequently. After some lime 
tlie lifpior is to be strained off through a cloth : the residiuims 
IS to bo macerated. In a fresh portUinof water, and after it has 

bc«n 
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hecn subjected to the press, the 'two liquors arc to be mixed> 
and evaporated by a very gentle heat. Thus we obtain a dark 
brown substance, very brittle, which being reduced to a hiio 
powder, and digested in very pure alc-ohol, tinges it oC ii very 
faint straw colour. A second infusion extracts scarcely any 
colour, and leaves a brown residuum, which is tannin nearly 
pure. The two alcoholic tinctures are then to be mixed, and 
distilled in a small retort, till seven-eighths have passed over. 

The rcinaioing liquor on cooling becomes nearly solid : water 
is poured on this, and by gently heating a limpid solution is 
obtained with very little coluun 

If this solution be evaporated, very small and very wliite 
prismatic crystals arc obtained. The mot her- water ali’ords yet 
more, but they are commonly a little coloured : tlanse however, 
may be rendered very white by washing them with water. By 
this process a pound of galls allbrds half an ounce ol crystals. 

They are extremely light. 

The processes of Scheele, Deyeux, and Riehtor, have aflbrd- Gallic acid 
ed advantagi.'ous results ; but they diller with respect to tin* 
purity of the acid. The acid produced by the first, as Ber- caatuiiw tan- 
thollct observes, retains a great deal of tannin ; that by the 
second is pcrlcctly white; that by the third likewise contains 
tannin. 

By llichtcris process the acid, after being piiriUcd, is of a In Richter’s 
pale straw colour. I attempted in vain to bring it to the state 
of purity mentium^d by the author. 1 found, that if tlic evapo- tions in alcohol 
ration, desication, and subsequent solution in alcohol were con- ^1^ 

tinned, a certain quantity of acid was decompos<*d every time; 
so that the alcoholic tincture, instead of being more transpa- 
rent, became brown. There is a certain point therefore, w hei*e 
we must stop, if we would preserve the whole of acid and 
its properties. 

Mr. Bcrtbollet tried dilTcrent modes of purifying Scheele’s Bcrthollct pu- 
acid. That which succeeded best with him was trcating the 'o^^n 
acid with oxide of tin recently precipitated from its solution in 
an acid. 

7'his experiment 1 repeated. The following is the method This repeated 
I pursued, and the phenomena 1 observed. aiwhar, 

< After having separated the okide of muriat of tin by un 

alkuliue 
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without pro* 
cess. 


Fortber trial. 


not sot* 
.ceed* 

More oxide 
decomposed 
the acid. 


Froust found 
themine. 


BartholdPs ex- 

periiretits 

njartiil 


Alkaline basc^ I washed it well with boiling water, and theft 
boiled it for some time in a fresh quantity of water. I then 
treated il with gallic acid, and evaporated to the consistence of 
thick honey. I then added distilled water: and the liquor, 
after being filtered, was colourless, limpid, without taste, and 
without smell. Oil evaporating to dryness nothing remained. 

This difference from the result obtained by Mr. BbrthoUet 
led me to suspect, that I had fallen into some error. I there* 
fore repeated the e.^criment with all the attention possible. 

I dissolved 6l grammes of gallic acid, confusedly crystallised 
and very brown in 500 grammes of boiling water. Part of this 
solution 1 set by at a standard of comparison : the rest I boiled 
with 6l grammes of oxide of tin well washed, and still wet. 
When «aboii( half the liquor was watted, I made it up to its 
original weight with fresh water, compared it with the standard, 
and found it had lost a great deal of its colour. The difference 
of acidity was scarcely perceptible. It still precipitatci^lue : 
but ^tbe precipitate was yellow and fioculent, while that of the 
solution not purified was brown, heavy, more copious, and even 
united in a mass. It appears, that the acid was not yet decom* 
posed : but I could not obtain crystals equally white and pure 
with those afforded by sublimation, as Mr. Berthollet did. 

Desirous of knowing whether a fresh quantity of oxide of tin 
would deprive the acid of tannin entirely, I added to the liquor 
M grammes of oxide of tin, and evaporated till about 100 
grammes of liquor only reniaiiird. It passed through the filter 
clear and colourless, and precipitated neither sulphat of iron 
nor glue. I could not obtain any gallic acid by evaporation. 

This expcrimeuC proves, that itis very difficult to free gallic 
acid completely from tannin ; aiTd that by repeating the action 
of oxide of tin the acid is decomposed. Thus no doubt Mr. 
Proust proceeded ; for this chemist observed, in his memoir 
printed in the Annalcs de Chimie, vo). 42., that the oxide of tin 
he employed to purify the gallic acid afforded him as a product 
only a colourless insipid liquor, without taste, and not having 
the slightest effect on solutions of iron or tincture of litmus. 

As to the means proposed by Mr. Bartholdi, i do not 
imagine they can be employed. Yet, as the author neglected 
to examine the products of his operations, 1 thought itrieccstaiy 
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to repeat hh experiments, and determine the natureof the results 
that might arise from them. With this view 1 poured a solution With red oxide 
of gallic acid or red oxideof mercury; which immediately 
became brown, and gradually changed to black. Thcsolutioii 
too acquired a deep brown tint. In this state it was still acid* 
gave a blue colour to a solution of sulphat of iron, and precipi- 
tated glue; but it contained no mercury. 

I boiled this liquqr on a fresh cpiantity of oxide ; when it . 
became clear, colourless, and no longer contained either tannin 
or gallic acid. 

Part of the oxide of mercury was reduced : the rest was mix- ' 
ed wkh concrete phosphoric acid [so the original], but nothing 
was sublimed from it by the action of lead. 

If charcoal previously purified be employed instead of red With charcoal, 
oxide of mercury, the solution of gallic acid loses almost entirely 
its taste and colour; the liquor becomes green, and no longer 
precipitates glue ; but it still gives a violet blue tint to solution 
of sulphat of iron. "Boiled wkh afresh quantity of charcoal, 
the liquid becomes colourless, and no longer produces, any 
change in the solution of glue or of sulpliat of iron. After it is 
evaporated to dryness, a brown matter remains in the capsule, 
which precipitates acetat of lead of a dirty gray, and nitrat of 
meicury and muriat of tin yellow; so that we may consider it 
as extractive matter. 

'i'liesc experiments prove, that there exists no process for Only to fat 
jmrityiMgSclieeics gallic acid but sublimation ; unless the 
poi'tiijtu of oxide of till employed by Mr. Berthollet, which 
he does not mention, lias a great influence on the result. Yet 
the inode of purifying the gallic acid by sublimation cannot be 
adopted, if we w'ish it to retain all its properties. The different hut this alters 
characters exhibited by the two acids will afford proofs of this 
assertion. 

Comparison of the crystallized and sublimed Gallic Acids. 

Scheelds crystallized acid imparts to water a slight lemon co- Solution of the 
lour : this solution grows deeper coloured by the action of the 
air: it Reddens tincture of litmus: limewater produces in it a 
blue colour, which changes to that of peach blossoms if the lime* 
w'ater be in excess, and on adding a few drops of nitric acid 
a rose colour. The same phenomena lake place with water olbaiytcs, 

Pf harytes. This 
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•Duiliefe^ This sbTiition takes a colour more or less green with carbonat . 

of soda, but is not changed by carbonat of ammonia. Caustic 
potash changes it to a deep brown ; and aminonia to a reddish 
brown. 

siilphnt of ii-on. With green sulphat of iron itisa violet blue, which is constant, 
mtrot of mcr- ^ excess, dot s not alter it. With nitrat of mercury it gives 

acefat offend, a yellow precipitate; with acetat of lead, and muriat of tin, 4i 
“"""Of tin, 


osi^enized mu- 
riatic acid, 

and glue, 
itichtci'^isacid. 


Solution cf sub- 
liiued aeid. 


Uiiie- 

water, 

barytes. 


rarboiiat«d 

and 

pure alkalleff, 


solphat of iron, 


The solution of this acid is not altered in appearance by ox- 
igonizf d nuiriatk* acid. 

With glue it gives a copious precipitate. 

The same experiments were made with the acid obtained by 
Richter’s process, and the results were similar, except that tlie 
precipitate thrown down by glue was very abundant. 

Sublimed acid of' Deyeux. The solution of thisracid by hot 
water emits an aromatic odour, and a slight oily pellicle is per- 
ceptible on Its surface. 

This solution becomes brown by exposure to the air. It 
faintly reddens tincture of litmus : limewater gives it a colour 
of wine Ices, which an excess of it converts to a fawn colour. 
With barytes we obtain the latter tint, and the liquor is imme- 
diately covered with an oily pellicle. 

Carbonat of ammonia produces no change in the acid liquor : 
that of soda gives it a fawn colour. 

Caustic potash browns it considerably : with ammonia the 
colour is lighter. 

If a few (In)ps of a solution of sulpha t of iron be dropped 
into this «cid liejuor, a blue colour is produced, which soon 
changes to a violet blue. Freqiieiilly however, instead ofa,blue 
colour, we have a deep green. This no doubt depends on some 
peculiar cirmmstances; and I conceive it may be attributed 
to the degree, of oxidation of the iron; for with muriat of iron 
at a maximum we have constantly a green colour. This effect 
is less striking with other acids: the infusion of galls, made 
without lead, al\vay.s retains its pure blue colour. 

With nitrat of mercury the precipitate is blackish: that with 


•Itrat of mer- acetat of lead is fawn coloured, and very light. 

* ******* sUlpLals of zinc and copper, and muriat of tin, produce 

other metallic AO clumge. 


Oxigen- 
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Oxigenized muriatic acid browns the solution of gallic acid, and cndgenlzed 
• . . « • muriatic acid, 

and an excess de^mves it of colour. 

On compaiing the diilbrence of the effects ef these acids, it 
will be easy to appreciate them. 

The sublimed acid has less acidity : it is decomposed by the sublimed 

•f ' ^ * acid compared 

air: it has no action on barites, curbonat of ammonia, or muriat \irith thecrys- 

of till*. Theprccipitate obtained with nitrat of mureq^y is black- 

ish, instead of yellow : that with acetat of lead is slight and 

fawn coloured, instead, of copious and white. 

Oxigenized muriatic acidbrowiis a transparent and colourless 
solution of the sublimed acid, while it does not alter the colour 
of a solution of the crystallized. 

Lastly the sublimed acid docs not constantly produce the same 
colour with sulphat of iron, and does not precipitate glue. 

If it be easy to point out the characters that distingu'sh these 
two acids, It isidinicuit to explain whence their difference arises, differences. 
Mr. Berthollct has justly ‘observed, that Scheele’s acjd, when 
not purified, contains a great deal of tannin; aqd that, when 
purified by oxide of tin, it does not percipitate glue. 

As to that of Mr. Richter, 1 have already pointed out its ana- 
logy to Scheel^s: yet both these acids appear to me to differ Sublime^ acid 
from that obtained by sublimation. The latter contains a small 
• quantity of >olatile oil, which is combined with it; and which 
by the action of caloric assumes a character approaching to tliat 
of oils rendered resinous. This property may be ascertained by 
cfissolving the sublimed acid either in alcohol, or in ether; for if 
thp liquid be evaporated by rubbing it|pi the skin, we shall ex- 
perience an effect similar to that produced by a resin dissolved in 
alcohol. 

It iyiot without difficulty, as may be supposed, that we can . 
attiifn a complete knowledge of the nature of the gallic ^cid. What is the 
Does this acid exist in galls already formed ? May we consider ^ 

it as a peculiar acid ; or rather is it merely the result of the com- 
bination^ofa vegetable acid with tannin, extractive matter, and 
other substances existing in galls? These arejquestions, that yet 
remains to be solved. 1 have attempted by a series of experi- 
ments to add some facts to those that are known; and if they do 
not yet lead to a complete solution I conceive some iiew/esults 
will befoundin them, which serve to explain the nature and pm- 
perties of the gallic acid. 

VoL. XVU, — JvN£| ISO?. F 
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Etaimnaiion eftlu Action cf Calorie and of Water an JSuigallo, 
Action (f Calorie, 


4eKm «f e«I- 


Properties nf 
the dfistillcd 
fluid* 


l>cycitx having examined in a particular manner all the 
products of the distillation of galls on a . naked fire, I sliall, con- 
sider only the acid liquor obtained from them. 

The process was conducted in the manner indicated by that 
chemist. The flui<l in the receiver was aromatic, a little milky, 
very acid, did not precipitate ^lue, and gave a violet bliic with 
sul^hat of iron, which changed, to a dirU green. Lime^and 
barytes produced a peach-blossom colour. Nitrat of idercury 
threw down a blackish preipitate; acetat of lead, and muriat of 
tin, a white. 

Maratsd with Having saturated the acid liquor with potash, 1 obtained by 
ga^^nc of evaporation a brown empyreumatic matter, which dh the addition 
acetic acid. of sulphuric acid emitted a pungent smell resembling that of 
acetic acid* ' 

# 

/Icfion of' Water on Nutgaik, 

G^Us finely powdered being shaken in cold, water for four 
minutes, the liquor, when filtered, was of a golden yellow 
colour. One phrt was distilled in a retort on a sand heat * ' 
tlie other was saturated with cafbonat of soda. 

The produce of the distillation was a clear, colourless, an4 
slightly acid liquor, that precipitated neither glue nor sulphat 
of irua. • 

The iiquor saturated with the alkali was evaporated to dry- 
ness; and the residuum being dissolved in distilled water, 
sulphuric acid was added till it was a little in cxcesi^when 
the mixture was distilled in a retort. The products were ex- 
gmined in succession. First a fluid came over without taste 
or smell ; soon after the liquor was acid, but contained neither 
sulphuric nor gallic acid. • 

‘ 1 made a siimlar experiment with boiling instead of cold 
water. The liquor remained turbid, though filtered. Being 
subjected to distillation, and combined \vith soda, in the same 
manner as the preceding, I obtained the same results. 


Qfdl macerated 
in water. 


PisUlled qave 
an acidulous 
fluid. 

Saturated with 
«n alkali, sul- 
phuric acid 
aidded and dis- 
llled. 


' With boiling 
water. 


'rhese. 
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^ ^ese experiments suggested to me the existence of a acid ^ «cM ii^ 
ready formed in galls, and the possibly of 'obtaining it by^ 
distillation. ^ 

Accordingly I heated to ebullition fb a common alembic a Obtained by 
kilagramma [2lb. 3oz. fidr. avuird.] of galls coarsely powder- 
ed, with double the weight of water. The distilled liquor, as 
Mr. Deyeux* observed, iras a little milky, aromatic, and on 
standing* deposited a little floculent sediment. 1 changed the 
receiver, when about tpo thirds of the liquor bad come over, 
and 1 continued the distillation till it became tolourcd. 

The first product was acid ; reddened tincture of litmus ; 1st. product, 
and had no action on lime or b4iytes water, nitrat of mercu- 
ry, acetat of lead, sulpha t of iron, or glue. 

Tlic second product was turbid, coloured, a little empyreu- Snd. product, 
malic ; its acidity was* more marked ; iq|d it precipitated tlie 
metallic solutiq^s above mentioned, J)Ut did not act on glue. 

Bach of tkebc acid li'(]uors was saturated with potash. The Saturated with 
first yielded a foliated salt, which, on the addition of sulphuric 
acid, gave out a smell of asetic acid. Part of this salt was 
dissolved in distilled water : the excess of its base was accu- 
rately saturated by nitric acid, and nitrat of mercury at a 
ioinimum was added to the solution ^ when a precipitate was Proof*; of the 
formed, which had all the characters of acetat of mercury. *bc 

To convince myself still farther of the presence of acetic acid, 

I tn^ated the neutral ^etat of potash in the same maimer, and 
it afibrded me tlife same results. 

The second product was saturated vffth potash in the same 9nd. product 
inaiincr. The liquor became very brown ; a slight pellicle ?^^^^*”*** 
/ormed on the surface, which increased during the ir^^aportf- 
tioiif the saline matter was highly coloured and empyreuma- 
tic. Being subjected to the same trials as the preceding, simi- 
lar appearances wore observed. 

These experiments leave no doubt of tlic presence of acetic The icetie 
-acid in galls : they prove, that it may be obtained by distilla- 
tion with water ; *and that caloric, when it acts more directly by medns of 
on this acid, facilitates its combination with a small quantity 
of empyreumatic oil, and perhaps with a little tannin, the 
>prcseuce of which is not demonstrable by glue: Init as this oil, and per- 
liquor acts on sulphat of iron in^the same manner as the sub- tamijn, 

F_2 limed 
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and with aro- 
matic oil, in- 
stead of empy- 
rcomatic, when 
STiUUncd. 

ThaoU shown. 


Caustic potash. 


The ethereal 
tincture^ 

and its resi- 

dattou 


limed acid, wc must presume, that them is a kind of analogy 
in their composition; ^^litting however this difference, that 
the sublimed ac'd con^ns no empyreumatic oil, but h partU 
cular aromatic volatile o*il. • 

This oil may be detected by dissolving the acid in veiy pure 
sulphuric ether, and adding a little water, when. a few drpps of 
oil will be seen floating on the surface, which disappear on 
shaking the mixture. 

If a concentrated solution of caustic potaSli be employed 
instead of water,* a white, milky substance is separated, which 
requires a large proportion of water to dissolve it, but the li- 
quor still remains turbid. 

This ethereal tincture yields a fine blue colour with sulphat 
of iron. 

Evaporated in th%open air it leaves a shining substance, 
very acid, separating in sc^cs, and having the aftpoarance of a 
varnish. 

The same phenomena take phice, if galls be digested in 
ether ; but the substance contains tannin in addition. 


Rcaminatmi of some earthy and alkaline gallats, , 

• • 

Father proofs Though it appears to be demt>nstrBtcd, that acetic acid ex- 

of acetic acid ready formed in galls we cannot too much multiply proofs 
' in confirnnntion of its presence ; and to demonstrate, that this 
acid, combined with other substanc-es, constitutes the gallic 
acid. ^ 

by forming dif- VVith this view I formed gallats of lime, barytes, potash, and 
ferent gallats. sodsL‘. These n#itral combinations afforded a violet red colour 
with a solution of sulphat of iron, and scarcely precipitated glue 
while the acid employed had the property of forming with it a 
copious precipiratef On these salts dried 1 poured some very 
weak sulphuric acid ; 1 distilled them with a gentle heat, and I 
always obtained acetic acid. 

The residuum W'torls contained a very deep brown matter. I crystal* 

afford uo i>roof |i2ed the sails that were preceptible of it, and obtained sulphats. 
of agamic acid. supeniatant mother-water had the property of slightly 

browning the sjnlution of siiinhnt ot iron ; but this appearance 
does not provt’ the pM* •:!!?:" •.« ''.‘'‘'ic acid, for the Jiilack colour 
of ibe m t\ - r*.. to give it this hue. 


U 
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- If one of the gallats, that of soda for instance, be trcatcil with 
charcoal, thetanninwiil be entirely des^ycd, so thatthesolutioit ia 

will lie longer precipitate glue; and after repeated boiling with 
fresh portiois of charcoal, it will no longer acton sulphat of iron. 

The liquor being afterward cv«!|)oratcd to dryness, and distil- acetic 

ledai'ith very weak sulphuric acid, wc still obtain acetic acid. 

I shall not insist any farther on the possibility of obtaining 
acetic acid by decomposing gallic acid. I might mention the 
experiments, which ‘would tend to support the preceding, but 
entering too minutely into .these particulars would add nothing 
to the facts I have already adduct'd. 

T ^all conclude with an experiment, which appears to me Examine ioa, 

important. The object was, to establish the nature of the (dastic 

fluids resulting from the complete decomposition of the gallic *iceonip«>aing 

CttllAC ftcid 

acid by heat. Mr. Deyeux has announced, that he obtained ^ 
only oxfgen gas, and cat bon. Mr. Berthollet, who rejMjated the 
experiment, says, that he had no OMgeii gas, but constantly car- 
bonic acid, ^ 

These results, of whicli no otlier vegetable acid furnishes an 
example, coiilil not avoid exciting the ^Itention of chemists. 

Ill fact it is diilicultnot to admit hidrogen in the composhion 
of gallic acid; and Mr. Fourcroy has expressed his doubts on 
this subject in his System of Chemical Knowledge, hut the 
question is not yeldcci(k<l by experiment. 

In consecpience 1 heated gallic acid in a retort. The fire 
was gradually raised till the retort was red hot. During this ac- 
tion of caloric 1 obtained several jars full of elastic fluid. The The first por- 
first contained only atmospheric air; the others carbonic acid tliTrSor^'af-^ 
gas: at laast the gas had all the characters of thin acid; but tcru'ard carbo- 
the phenomena that occurred during the decomposition 'of the 
gallic acid led me to suspect, that, if any hidrogen gas had been 
evolved, it could exist only in a very small quantity. I did not ' 
satisfy myself therefore with the triul by liracwater, and the ex- 
tinction of a taper in the gas. Having perceived, that* hidrogen mixed with 

gas mixed with agreat deal of carbonicacid gas cannot be fried, 
because this acid acts too promptly oir the flame of the taper, 

I parsed a little caustic potash into the last jar of gas; agitated 
it, absorb the carbonic acid ; and then immersed a taper in the 
residual gas, which burnt with flame, and 'thus afforded me a 
proof ofthe presence of Carburetted hidrogen. 


• The 
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^(pe of cplUc The gallic then, like other vegetable acids^ is eompoised of 
.a^ciSbcSr" hidrogen, and cwbon. If but a small quantity of hi* 

drogen, can be obtained, it is because water is formed during 
the decomposition of the acid, so that the )iidroge» passes over 
only when very little oxigen remains to act on the carbon. 

1 have attempted to show, that the gallic acid is a conD|^ovnd* 
Its formation by Schcele*$ process appears to me to favour this 
opinion. In fact, if the quantity of acid extracted from the 
aqulous infusion exposed to the air be compared with that 
forded by sublimation, I conceive it is not difficult to account 
Aeidof Scbeele. for the increase. There can he no doubt, that acetic acid 

med in the liquor, which, acting on a portion of tannin and ex 
tractive matter, constitute thegallic acid of Scbeele : hut thiscom 
bination is rendered more intimate, and somewhat difllerent, by the 
action of caloric ; of which we have a proof when the acid is 
St|blii0ed acid, obtained by sublimation, for not only is the tannin decomposed, 
* but the acid remains combined with a volatile oil which is for- 


med. Perhaps this acid contains a small porti^ of tannin in 
very intimate combination, whence no doubt arises its property 
of giving a momentar^^blue with siilphat of iron, though its pre* 
pence cannot be demonstmted. This acid then must have dif« 
ferent properties fnm that of Scbeele: and if it were possible to 
assimilate it to other vogelahlc acids, the benzoric would it be 

not a modifica- would have the greatest analogy. May it be con- 

tion of the sidcred however as a modification of^he gallic acid ? I think 
gallic. jj jg jjlj vegetable nciih : and it is probable, 

Acetous the that there exists no modificalion of them . The acetous appears 

Mly vegetable vegetable acid : it dcsolves and retains in various 

forming others proportions a numjier of the immediate products of ^getables, 
ditionp inti**** processes to which we subject vegetable substances, 

mstely combi- we facilitate its combination in a more intimate manner ; and 
ned with it. frequently even augment the quantity of this acid. Already 
several chemifts have admitted the possibility of the acetic aeid*s 
dissolvingand remaining cunlbined with fixed and empyreumatic 
. ^oils, and animal matters: they have even gone so far as to imi* 
luiUnees. tatc acids of this sort. • The formic, pyrplipic, pyrotartarous, 
and pyromucous, have been classed by Messrs. Fourcroy and 
Vauguelin among theeompound acids: it is the same with fhq 

lactic. 
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tkciic; lie eumposition of which was pointed oat at the 
tinio by iliose chemists, Mr. Thenard, and myself: lastly ww. 
bav^ proof too, according to Mr. Thenard, of the existance of 
this acid in the urine and sweat, as well as in the sebacic and 
OKonic acids. 1 might farther add to these observations (if we 
were^not persuaded, that tlie acetic acid is found cveiy where) . 
that it exists in the vegetable as in ammal matters, where it is 
almost always in a state of combination ; and that, an equilibri* 
um in the proportions hemg once Established, it gfves rise to com- 
])oiTnds hitherto unalterable, and the affinity of which cannot 
be ih srroyed, but by reducing them to their primary elements, 
oxigen, hidrogon, carbon, and nitrogen. 

From the facts annoiincc^d in this memoir it follows: 

1 st, That ihegHilic acids of Schecle and of Richter difisressen^ RaedpHuJatien^ 
tially from tliat ohuinc^d by sublimation; and that the crys- 
tallized* is preferable as a reagent, on account of the constant 
uniformity of thj' colour it gives with iron. 

Sndly, That this acid appears to be composed of acetic acid, 
tannin, and extractive matter ; and that it cannot be com- 
pletely frc!“d fn)m tannin by ciystallization. 

.Idly, That tlie acid obtained by sublimation contains no 
tannin, at least that can be ascertained by acting on glue; 
and that it cannot, on any occasion, supply the place of the 
crystallized acid. 

4tlily, I’hat the* sublimed acid, appears likewise to be com- 
posed of acetic acid, united with a peculiar aromatic vola« 
tile oil. 

5thly, That by means of water, poured into the ethereal tinp- 
fure of galls, or ether containing the sublimed acid, an ojly 
matter is separated. 

6thly, Hiat there is no process known for purifying Schecle^s 
acid completely: that is to say, we cannot take from it the 
whole of its tannin, without reducing it to the s|^e of acetic 
apid ; which proves, that the portion of tannin it retains is 
necessary to constitute gallic acid, and that to this are owing 
its excellent properties in the art of dying. 

7tfaiy, Tl^at the red oxide of mercuiy, and oxide of tin, aa 
as carbon, decompose this acid, 
ptbly. That by gallt with \rater acetic acid in, ay he 

obtained.; 
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obtained ; and that it is by the assistance of caloric actinf 
oiorc immediately on galls,. that a more intimate union between 
the acid and the tannin is effected. 

9tbly, That the earthy and alkaline gallats likewise afford 
acetic acid by tlieir decomposition. 

lOthly, and finally, That gallic acid^ like the other vegeteblo 
acids, is composed of oxigcn, hidrogcn, and carbon. 

. If these results be accurate, we may conceive it p6ssiblc, 
to accomplish ils synthesis ; some, trials that 1 have already 
made give me the hope of succeeding in it. I shall do 
myself the honour of imparting the farther results of my in- 
quiry to the class, if they should be worthy its notice. 


XL 

Observations on the Soda^ Magnesia^ and Lime^ contained in 
the W ater of the Ocean ; shewing that they operate advan^ 
tageously there by nentralizing Acids^ and among others the 
Septic Acid, and that Sea-Water may he rendered fit for 
washing Clothes without the Aid of Soap. % Samuel L. 
MiTcixiLL, of New York. 

a 

. . • 

f Continued from p, 392 of Vol. XVI.J 

Observations X FIND on experiment thjit carbonate of soda thrown into 
water, immediately renders it turbid, the lime and mag- 
eomponent instantly turning milky on their disengagement from 

^artsoon^ned respective portions of acid. To make the water fit for 

nndt.ib useful* washing, so much soda must be added as not only to effect a 
complete pre|i)italjoii of thi-se ctgrtlm but to render the water 
siifficieiitljr iRivial or alkaline. It will then exert its deter-' 
gent and purifying powers. 

Having entertained doubts at first, whether the water ought 
not to be decanted of aTh^ the lime and magnesia had settled ' 
to the bottom, or whether it would not require straining on 
filtering to render it fit. for use, I convinced myself by experi- 

mein 
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ment that foul linen could be rendered clean and white by Observ^i w 
. being washed in alkalized ocean water which contained its the 

whole quantity of precipitated c%rth diffused through it. i\c(*]Mponent 
rather think the small quantity of those impalpable and whit^eTin 8eiiw!i^. 
{Articles which adhere to the linen worn upon the body will ti* j 
be advantageous andYwhoIesome, as the shirts and other gar- ttot fluid, 
ments will ‘thereby be enabled to neutralize a portion of the 
acid and oftentimes noxious matter formed from the s\v:at and 
other excretions of the bkin, &c. Thus #>''y will be rather 
serviceable thaiAithcrwise, and asboth are in tlieir carbonated 
state (having borrowed fixed air from the soda) they caiui'ot 
do any harm. 

The general inferences from the whole of the preceding 
reasoning are these: 1. Alkaline substances,, such <ts mag- 
nesia and more powerfully lime and soda, are plentifully dis- 
tr^uted tbroilgh the ocean, to keep it from becoming foul, 
unhealthy and uninhabitable, which doubtless would be the 
case if the sulphuric, septic, and muriatic acids abounding In 
it were not neutralized. 2. Where either of these acids is but 
imperfectly saturated, as happens when they are united with 
magnesia and lime, they decompound soap, let loose its grease, 
and become undt for washing by aid of that material. 3. If 
soda or barilla is added to ocean wat^r in siifhcient quantity 
and the water lixiviated or alkalized the earths will of course 
be precipitated and ||ie acids neutralized. 4. In this state, 
dirty linen may be cleansed in it ; and men at sea be thus 
enabled to have their clothes washed without the aid either of 
soap or oi fresh watcr,^ 5. For this purpose, a quantity of 
barilla or soda slKuild always be provided as an aiticlc of the 
ship's stores, and issued to the naen on washing days. 6. Thus 
by the operation of this alkaline salt, a great proportion of the 
nastiness and infection bred in the clothes, bedding and berths 
of persons at sea might be prevented, and the crews and pas- 
sengers so far preserved from fevers and dysenterscs. 7. 

No more room would be occupied by water casks in the holds 
of vessels, than at present. 8. The small quantity of mflgnesia 
and lime adhenng to clothes washed in this way, is an advan- 
lege over and above what takes place in using fresh wafer. 

And 9- A broad and noble vie is opened of the economy of 
Ppyidence in distributing alkaline salts and earths, so liberally 
througlvout the terraqueous globe. 
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Jin of iho Improfement cf an ejgUnshe TtaH of 

Lani*^ Ricq^ w Piiiwr^ £«9- * 

SXRf 

toprovemt^ In €tie year 1804 the waAe lands *ln the township of 
waste an . In pn^lgl^ ^ 15 ,^ 

dhrided and allotted by an agreement entered into by the pro* 
prietors of land, #idioat any application to Parliament. 

This township Is separated from the couffty of Denb^h 
Jiy OIBi's Dyke, the bonndary in ancient times between the 
kingdoms of Mercia and Wales ; the boundary here, as in 
other unciiltiTated parts of the demarkatioii, still remains 
entire, after a lapse of 1000 years. Upon the ground, 
’where the improvements , det^lcd in my paper to yon arc 
made, the descendants of the ancient Britoos ftught liar 
their independence, and for what remained of their ter^ . 
ritorics. Upon this spot the bands of Henry II. headed 
by that monareh himself, were foiled in the battle of Ceiriog 
by Owen Gwenydd, at Oic head of his brave Welshmen. 
The township -on the west of Offals l^'kc, is called CVo^n, 
i. e. a place of granesy i>eeanse thpre the slain, who had 
fallen in battle, were buried. The posterity of the two, 
once hostile nations, now contend which shall excel most 
in the arts of peace. This rude soil ig now no longer fcr. 
tallizcd by the blood of warriors, but by the united labours 
of Englishmen and Welshmen. The dyke is still pretty 
accurately the line which separa^s the two languages; 
Welsh is generally spoken on the western side; English on 
the eastern. The hills, of which these wastes fonn a part, 

‘ are at least as high as any in the county. Mr. Archdeacon 
Corbet, in his account of tha agriculture of tho county of 
Salop, asserts, that , the hills near Oswestry are the highest 
in Shropshire*. 

The lands in question are part of the same ehain which 
composes the skirts of the Berwyn, a mountaiiious traet,^ 
extending widely over the west of Denbighshire, and the 
I^OUtiguons part of Merionethshire. As % taraveller apv. 

♦ Society of Art^ 1790. 
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proaches tliis country from Shrewsbury, n lino of 
derated ground presents itself to Jus ticw, extending from 
near the Seyern to the neighbourhood of Thif 

ground once forifed the rampart of Wales, thou^now 
cultivation in several of its parts is softening ike roughness 
of its aspect. 

The'pontinuity of the line of hills is brpJiLen by two prin- 
cipal vMleys; the larger is that of Llangollen, through 
which the Dee flows the other is watered by the strehm of 
the Cciriog. One part of the Bron*y.garth cnclosule looks 
over the last-mcntioned valley, and has a northern aspect; 
the other looks to the cast, over the plains of Shropshire. 

Lime is found in every part of the line which divides the 
mountains from the plains, on the frontier pf Wales. 

The beds of limc-stone in some places lie on sand-stone, 
and in other places are found below it. In others again the 
lime-stone is near the bottom of a hill, sand-stone occupies 
the middle space, and lime-stone is again found upon the 
summit. 

In some respects the saud-stone works Well, and is of a 
superior quality, as the aqueducts over the*I>ee at Pontcy« 
syllty, and that over the Ceiriog at Chirk, sulflciently prove. 

The sand-stone in the quarries, which Tarnished materials 
for building those aqueducts, is perhaps equal in beauty and 
durability tc Bath or Portland stone ; and the lime-stone, 
at least in one quarry near Oswestry, becomes a beautiful 
black marble. In the lands, spoken of below, the lime* 
stone supplied me with manure, aud the sand-stone forms 
the larger portion of my fences. * * 

The paper, which accompanies tins letter, ig drawn up 
In kastc, because it was only very lately that 1 detem 
mined to be diCandidate for the notice of your hononrable 
Society. But all the par(s are faithfully and accurately 
fitated* 

lam, Sir, 

T oiir most obedient Servant 
RICHARD PHILLIPS. 

• ^A-y-iUor, near Oszeestsy^ 

J0nuanjif 180d. 

^ To C. TaYi^pB, M. Or 

Jn 
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Impiotenrant An Account of the Improvehient of more than Ninety Aetee 
•fmtoUnds. ^ Land lying uaste. 

Inihc year l604 a large quantity of ^aste land was di» ' 
Tided and allotted in the township. where I live, on the bor* 
dors of North Wales, by private agreement. I became 
possessed, as proprietor, of seventy acres of these latids. I 
obtained fifty acres more by two leases, each for 'twenty 
one years. 

The wastes consisted of two divisions. The first was n 
piece of common land, surrounded by old enclosures. This 
portion, though raised far above the general level of the 
country, is much less elevated than the larger tract here- 
after to be described. 

The pordbn of this waste allotted to me was eight acres. 
The grass produced, while the land was in its natural statc^ 
was a four rough sort. It afforded pasture in the summer 
to a few cattle, horses, and sheep. The coldness of the 
soil, and the consequent bad quality of the grass, gave this 
common the Welsh name of Rkos^ a name which implies a 
tract of moist Iqpd, producing a coarse sour herbage. 

1. 1 began my improvements upon this allotment, because 
it lay near my ho^se. The fence is a bank four feet high 
from the bottom of the ditch, with a double rail at the top. 
A double row of quick is planted upon the top of the fcnce,t 
to supply the place of the rails when they decay. 

The surface soil is about six inches deep, with a Substra- 
tum of bad yellow clay. The first ploughing was in June 
1804. It was cross.ploughcd and harrowed in August; 
ploug[hed a third time about the 20th of September; ma. 
nured about the end of the same month ^ith one thousand 
six hundred and ninety bushels of lime, amom^ng to about 
two iRindred and eleven bushels an acre ; ploughed a fourth 
lime in the middle of October, in small butts or ridges ; 
sown and harrowed. This operation of ridging was pecu- 
liarly necessary here to carry Off the surface water, which 
had formerly greatly Injured the land. Twenty-four 
bushels of Devonshire wheat were sown: the return wag 
about two hundred and forty bushels (thirty bushels ait 
acre). The crop was one of the finest in the county. 
The expcnccs, as appei^r by the subjoined table, were 

A88. 
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JB* B8 \d. The wheat was worth last month j8, 130. Improvement 
fl'he balance in my favour js sB. 40 Or. llc//(^.5 2s. 7d. 
ac^). This land in its natural state was not w^rth tipe 
, shillings an afire. When it is laid down in grass^t will be 
worth 40«. an acre. ^ 

Ii| the beginning of October 1805, the stubble was har-‘ 
roweAoff,' and conveyed to the farm-yard. The land was 
then ploughed,’ sowed with twenty-four bushels of wlicat, 
and harrowed as the year before. This is not my usual 
course of crops ; but it w'as thought that old common land 
could not very easily be cxhaiiited, and I was tempted to 
take another crop of wheat by the high price of corn, and 
by the circumstance of the land being for four years tithe 
free. The corn now, the I2th of January, is coming up 
in abundance. 

It is my intention to laydown this lot with grass seeds, ^ 
be sown. with oats in the spring of 1807. Oats I conceive 
to be the best grain for the next crop, because the land is 
not dry enough for turnips and barley. 

The second, and much larger, division of lands lying 
waste extended along the side, and reaches the summit of 
a hill, which is equal in height to kny iHthis county. The 
aspect is, f(0 the most part, .north and north-east. A 
mountain torrent runs through the midst of this tract : some 
of the lanas on one side of thi^orrent are more sheltered, 
and have a southern aspect. 

Liine-stonc is found on the low’cst part of this waste, not 
far froT%the bed of a i#rcr; but tfic steepness of the ground 
above would have been too formidable an obstacle to the 
cultivation of tho highei lands, had not lime-stone been dis- ’ 
covcrcSl upon a Spot so elevated, as to enable the improver 
to convey his manure, at a comparatively light expense, to 
the lands below. 

The coals indeed, for burning the lime, are brought up 
a steep hill, a distance of four miles. The asceut up which 
they arc conv<^yed^ enhances considerably the Axpence of 
the malhire. 

Upon this waste the lime-stone is at thj bottom of the 
hill, and fortunately upon the top also. fThe substratum, 
at no grefat distance from the surface, is sand-stone, in some 

places 
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Hard) in oUim loose^ and less useful for fencing; % 
^anutelaaife. purpose to itiikh I hare applied it in dhiding most ftf tho 
enclosiireB. ' * 

All the j^aste lands allotted to me as proprit^r^ or occii«« 
pied by me as tenant, in consequence of the two leases mciu 
. tioned abore, were corered for the most part with gor^e^ 
(Ulex Europaens,) in some parts of England called jftirsc. 
Some more favoured spots produced fern alone; and others 
were much encumbered with stones*, 'yie stonepi *were 
carted^ off the lands to assist in making the fences; and 
thoso, which were too smalhfor this purpose, were lised to 
dll up large holes in various parts of the land. 

The thin soils upon these wastes seems to have been cre* 
ated by the annual decay of portions of the gorsc; a plant 
admirably calculated to produce, and afterwards to detain, 
ig spite of rains and storms, the vegetable earth upon theso 
steep declivities* Around each bush of gorse is always 
found a heap, more or less high, of excellent soil ; and so 
completely do the prickles of this plant defend the grasses, 
that grow among it, from the attacks of sheep, that the 
earth, produced by the successive decay of vegetable matter, 
accumulates, and rAders^lands, which a few centuries ago 
tvould probablyhave been .unproductive, prgper for the 
growth of corn. 

It is impossible to traversff our mountains without observ. 
iug how wisely these things arc contrived by Him who pro. 
vides for us all. 

The highest mountains ^ North jlTalcs, where%e rock 
does not every where appear, are clothed with heatn. As 
ages roll by, the soil, produced by tl^ anni^l decay of por. 
tions of the heath, becomes fit to produce gorsc. If the , 
Water ^ a ready fall, and tho land is dry, gorsc appears in 
abundance on the more exposed sides of the mountains^ 
Where soil has accumulated in sufficient; quantities, the next 
protector and fertilizer of the mountains is fern. Where- 
eter this plant llouriKlics, still richer quantities of vegetable 
earth arc every year added to the surface soil, and theground 
is rapidly prevai • d for the plough. 

Let me be excused for having made this digresHion longer 
&aa 1 iiitended. 

I now 
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nmr pMCMd to Itote dM opmiiotu pHtfotAtA •jpos Improremeut 
toe a«Ctta<i portion of waite land imprimd by ihc> ofwatehn*. 

*2. One dose pf ncres, for trhichl ^tea tease fior Cl 
years, attOr.^An acre, is no steep, that #o waggon or ,caVt 
can be need, to carry ofl'thc crop; drags must be employed 
for Ais purpoBOo 

Tide laiyl was so steep, and waa incumbered with such a 
^qnantily ol^ stones, that a respectable genticumn farmer, 

'swhosc lands are conti^ous to it, and to whom it was of- 
fered in exchange tor other lands, declared he would 
not cultivate it if it were given, him as a present. I should, 
observe, that it was stipulated in my lease, that tlie lamdiord 
was to be at the whole expense of fencing. 

The greater part J( this land was begun to be. ploughed for 
me in December 1804 by a neighbouring farmer at 20r. per 
acre. It was at firs^ploughed one way. The steepness of 
the ground made it neeessary for the horses to d(ag the* 
unencumbered plough to begin the furrow again upon 
vantage ground.” Two a^rcs of it copkl not 
at first be ploughed at all. Hand labour was here emJf 
ployed. 

The difficulty of ploughing proved so great, that I 
thought it right to make some addition to the stipulated ' 
price of 20r. an acre. It was harrowed in June 1805» The 
whole of the field was cross ploughed in July; harrowed 
and manured in August with 5200 bushels of lime, abogt 
250 bushels an acre. The quaiilily of ]imc»gcncrally used 
in this country is abdtt one-fourth Ici^ than this. * The 
lime was carted in small quantities, and laid upon the land 
with the assistance of three men with each Mhm. So maAy 
^en were necessary on account of the unevenness of the 
ground. 

The fence, made at my landlord’s cxpcncc, consists of a 
wall six feet high, 20 inches broad at the base, and 14 at the 
top. It is to be pointed next summer with mortar. The 
materials were partly stones collected in the field and partly 
8and-stone*obtained from a quarry, opened for this purpose 
in an allotment to be described hereafter. The fencing is 
mentioned in this place, because it was in this^art of the 
process that the stones were collected off the landf The land 

was 
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Jgjjwwmt waf pTonlhed a third tee ^6 fint week in 'October; sowed 
with wheat, and harrowed. Three plooghings were thought 
soAeZent for iUe h|fid, because the soil is light and ragged. 
The depth of soHj^ her^ near dghtinches. TJiesfbstratain 
is a U^ht yellow rctmmeiy called in this country aif»hrot*it. 
The sandoBtone, which liss'‘neat below, does not appear near 
the surface, except in one small part of this The 
wheat sown was 71 bushels, aboye three buphdis an acre. 
This large quantity ot seed wa^ thought neeessarj, on acl 
count of the lightness of the soil, and|the exposhd northern 
aspect. Those plants now (January 1?) look bealte; they 
are of agood colour, and equal in appe. ranee and promise of 
a good hrop to the wheats npon die bes^ lands in te neigh 
bourhood* ^ 

3* 1 obtained a like lease for 21 ycais of another lot of 
12 aciqi from the same landlord at lOs/an acre. I may here 
Wemark, that by an error in laying out aroad,Diiieanda half 
acres of this held belong to my buidlord, the othempart to 
me as proprietor. But the close is at ^Ksseiitiiiidiyidei, and 
te whole sSbject to the same management. The as;^ct is 
here S. E. ; but tlic situation is much higher than that of 
the Ust mentioned lot. . 

This lot, like tile laot, ads, by the terms of my lease, to lie 
fenced by^tho landlord ; but all the fences hare been made 


ulider my snpedutendanec. The whole fence would hare 
liaen a wall, but tiie sand^stone rock on this part of the hill - 
failed. TaentiMsa roods are fenced with a stone waU, six 
feet high. Sixty»||yea roods are^jbuiMil by a bank and 
Atch, faced op tbeme sldewith stom^and protected abore hf 
p4vts and doibsrails. Upon tiie top of the bank hawthorn 
quick IS set. Rfty-eight roods more, whidi complete the ^ 
enclosure, are boouded by a rery high *old dyke. This 
boimdary, howerrr, is of such a sloping form, that 
some adii^anal defend was necessary. A ditch is there- 
fore lank on ^ summit of the dyke, to the deptii of 
five tet| in this, #re planted strong sreggers^ as they are 
hero ctwlltiug of haale, holly, thonis, ted horse 

Mers.^ • * 

prSoealM^^ hecatetb^aremmmdtet1feiice»V^ 
ateidwldt horses m wdlas sbe^, and 

Tl<e 
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The ftrst ploughing Tvas in February 1805^: it was Jj? 
by my own teams; We used four horses in each te^. 

I will remark here, by the way, that my own teams 
pIoii;{hed, the first time over, all the lands which 1 have 
improved, except the last mentioned lot of 21 acres; 
and {hat the exponeefor oats only given to my horses tfic first 
nine months of ray improvements was 70Z. This lot was 
harrowed the beginning of June. .The second ploughing was 
in July by hired teams ; it was harrowed the second time in 
the lieginiiiiig of September ; limed with 3250 bushels of 
lime, alhiwliig about 270 bushels to each acre. It was 
sown ill the middle of October with 40 bushels of wheat, and 
harrowed. The wlioat plants are come up in abundance, and 
look as healthy and promising as wheat on any lauds, in the 
country. 

It has already beim remarked, that upon these light loose 
soils, it is neeessary to sow a larger than usual quantity of 
seiHl by the acre. I'hc soil is here about nine inchas deep, but 
rciiiarkalily loose and light. The substratum above the sand 
rock is the same rainmcl or cat brain, which is found under 
most pf these wastes. 

4. 1 obtained from another landlord a lease for 21 years of 
two other allotments, amounting together to 20 acres. By 
the terms of my lease 1 am to pay no rent for the first seven 
years ; for the remaining fourteen years the rent is to be 
14.V, au acre. The tenant is to make the fences at his own 
expense. 

Sivty roods of the fence round the first of these -tw'o 
lots, wliich consists of 12 acres, is a stone wall six feet 
high ; 30 roods, a strong ditch and bank faced, as in the 
last lot, with stone, and protected above w ith posts and a 
single rail. On the summit of the bank hawthorn quick is 
plaiiUrd. A single rail was here thought siifiicient, because 
it is a fence between two closes, not been a close and the 
road. 

The first ploughing was in September 1804; this was 
the first lot after the Rhos above mentioned, upon which 
I employed my own teams. It was hairrow'ed early 
May 1805 ; cross ploughed in^the beginning of June; liar, 
rowed immediately ; limed in the same month with 3250 

VoL. XVIl.^Ju5E, 1807. G bushels 
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'im^Yement bushels of Htnc, the same quantity as in the last mciitioiied 
of waste bndf. ploughed a third time, and sown In the ciid of October, 
and harrowed. The quantity of wheat sown, as in the 
last lot, was 40 bushels. The soil is here partly sand upon 
the sand rock, and partly a light soil upon rammel. Hand 
labour was ein ployed at agreat e^l^pense upon a stony part of 
this lot, in quantity about three acres. The wheat plants upon 
tliis lot are of as promising an appearance as upon either of 
those abore described. 

5. The other lot of eight acres, obtained by the last 
mentioned lease, is not yet enclosed. The labourers arc 
now ( I ^tii January) employed upon the fence. It was 
ploughed in January 1805, and harrowed in the same 
month. It is now a fallow intended for pease. This lot 
would have been prepared for wheat and sown ; but lime, 
in sufficient quantities for all my improvements, could 
not this year be obtained, at the only rock from which 
it could be con\e}ed at any reasonable expense to these 
lands. 

T was induced to offer the r»!nts above stated of 10.9. and 
14.V. an acre (in the last case, the land to be for seven years 
rent free) because I nas confident, that these wastes w^ere 
capable of iinprovenieiit. But in the natural state in which 
I found them, they w'cro not worth an acre. They af. 
forded pasture to a fmv half-starved sheep of the worst 
Welsh breed ; and the sheep did more damage to the fences 
of the old enclosed lands in winter, and to the lands them, 
selves, than could be compensated for by the profits which 
their owners derived from them. 

The closes now fenced and improved, are well worth 
a guinea an acre. A year ago they were not worth two 
shillings. 

The improvements upon the first four lots, above dc. , 
scribed, are to a certain degree complete. They contain 
fifty-thrcc acres of as fine green wheat, as any which this 
country contains. 

6. A si.Ytb close of thirfy-two acres, allotted to me as 
proprietor, is fenced with a wall six feet high, and otae 
hundred and ten roods in length ; most part of the wall is 
pointed with mortar qh the outside; the rest is to be 

peintetl 
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pointed next summer. The lower part of this allotment Impro?e|Beiit 
is Jbounded by the fences of my old enclosed lands. On the 
exposed side, towards the N. W. a plantation is intended, 
fifty roods in letiglh, and twelve yards iu breadth. 

. This close was almost entirely covered witli- gorsc. There 
was,* as I stated above, much of this plant upon tlie lands 
already described. My first operation was to stock up tho 
gorse. I gave my labourers three guineas for this work, 
upon this lot only. They were also to have the gorse for 
their own use, which was partly used for fuel, and partly 
sold by them. They sold it at 5.9. the cart load. 1 made 
an experiment upon five acres of this close, where a plough 
could not at first be used. After the gorse was stocked oil', 
the land was pared and burned ; and the ashes were spread. 

The plough could, after the land hail been thus tly^ated, 
thofigh with some difficulty, be used. 1 ploughed it in June, 

1805; harrowed it; ploughed it three times more; and 
sowed it, about the end of the same month, with turnip 
seed. There is now upon the land a fair average crop of 
turnips. 

1 also pared three acres more. Part of this was burned, 
and ])art was manured with dung. Where the dung wms 
laid, the ground was trenched about nine inches deep ; tho 
sod was placed with the surface downwards within the 
trench. The dung was laid in moderate quantities upon 
the sod, and covered with about six inches of soil. Pota. 
toes were then set in the beginning of May in rows. They 
were hoed twice. The produce was abuiidiint. 

The remaining 24 acres of this inclosnrc, were ploughed 
in February and March, 1805. Fourteen acres were, after 
one ploughing, sown with 71 bushels of black oats; 11 
acres with pease; and three acres with summer vetches. 

The ground was then well harrowed. I had little land of 
my old enclosures this year in oats. It was my wish to try, 
whether a crop of this grain might be obtained, upoa 
land so fresh and light as this, without manure, and with 
one ploughing. The first promise, however, of the oats, 
was so bad, when they besgan to appear above tho ground, 
that I thought it best to throw some lime upon the land; 

If ]l>ch, if not so beneficial to tfic crop of oats, will he use- 
ful 
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linpioTem.ent ful to any succeeding crop. I therefore inatturod 18 acres: 
of ^aste an ®. the land wlicre the oafs were sown, and part of tliat 

' sown with pease, with 4560 bushels of lime. 

I obtained from the 71 bushels of oats, a return of, 860 
bushels; a clean, thin crop, iiiterinixed, indeed, with a 
little fern. The pease and vetches produced but a pobr re- 
turn. • 

lu tlie beginning of November my teams were not miicli 
employed. 1 sent them to try how this land would appear 
when ploughed up. I found the part w Inch hud been limed 
remarkably mellow. 1 conceive that this favourable ap- 
pearance, arose from the length of time that the lime had 
been upon the ground. I then procured several liired teams 
in addition to my own. It was all ploughed up by the 
twentieth of the same month; sown with 95 bushels of 
w'heat, and harrowed. The pntatoe land was sown with 
w'hcat, at the same time. The six acres, which had uot 
been limed, are to be manured with ^i40 bushels of soot. 
The soot is now in waggons upon the ground ; and the 
first favourable day, it will be tliroun upon the land as a 
top dressing. 

This Is^the last field sown bv me. The wheat plants are 
now (January- 13) making their uppcaniiice above ground, 
and look well. 

I intend this year to proceed with activity in the improve- 
ment of the follouing allotnlcn^s, which still lie w'aste. 

7. and 8. One of these lots of 25 acres I obtained in 
exchange for four acres ami u half of old enclosed, arable 
land, detached from iny farm, of mncli the same quality 
with other arable lands in this neighbourhood. This circuin. 
stance alone proved of how little value these waste lands were. 
Tlicse 25 acrt*.s w'ere an object to me, as they lav conti- 
guous to another of mv allotments; and they are equal iit 
goodness of soil to any upon this hill. After this land has 
undergone the process dcscribi^d in lots 2d and 3d, I hope 
to see these 25 acres of e(|ual value, acre by acre, to the 
four and a half which I gave for them. 

These 25 acres, as well as lot S, 27 acres, allotted to 
me as proprietor, will be improved next summer. 


9. Threo 
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9. Three acres of steep ground, that can never be eul- eraent 
tivated, will be planted, this spring, with diftcrent kinds ^^ '^^*** **"‘**‘ 
of forest trees. 

The tables of expenditure arc below. The return in the 
first lot has more than repaid all my expences the first year ; 
and the return promised by the three succeeding lots, is lit. 
tie Icsf abundant. 

If 1 am permitted to live another year, and to enjoy my 
usual heahli, I hope to see 148 acres of land, which was 
so lately almost entirely unproductive, covered with golden 
harvests, or adorned u ith thriving plantations. 

LOT I. — 8 Acres* 

1804. £. s. d. 

64 roods of fencing, at 7s. per rood • *^^80 

1 gate and posts « • - • *110 

1690 Winchester bushels of lime, at2|r/. per bu. 17 12 1 

Carriage •••*•.540 
1st ploughing, 20.V. per acre • *800 

2d ditto 15^. per do. • .600 

3d ditto 1Q.V. per do. . *400 

4th ditto 10.9. per do. • .400 

3 separateharrowings, atl5.9.peracre — 5 acres 6 0 0 

24 Winchester bushels of wheat, at llj. do. 13 4 0 

Labour • . . • • .110 0' 

1805. 

1 ploughing and harrowing, at 159. per acre 6 0 0 

' 24 Winchester bushels of wheat, at II 9 . • 13 4 0 

LOT II. — ^21 Acresj Fenced by Landlord, 

85{- roods of stone walling, at 17r. per rood 72 13 4 

3 gates, at 1/. Is. each - • • *330 

$200 Winchester bushels of lime, at 2 id. per bus. 54 3 4 
(/arriage * - . • - -10 00 

1st ploughing at 209. per acre • - 21 0 0 

2(1 ditto at 159. per do. • - 15 15 0 

3d ditto at lOr. per do. • - 10 10 0 

3 separateharrowings, at 159. per do. • 15 15 0 

71 Winchester bushels of wheat, at ll9. per b. 39 1 0 

Labourers for stocking, levelling, clearing 

stones, and spreading Ihnc * - 15 6 2 

LOT 
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impfovAincnt LOT IIL-^12 Acresy Fenced by Landlord. 

tff Haste lands. roods of stone walling, 6 feet high, at 

17s. per rood . • • . 22 10 d 

d7£ roods of fencing, with stone face, and 
double posts and rails, and hawthorn 
quick, at 10s. per rood . . • 33 td 0 

58 roods of sunk fence, 5 feet deep, and 
staggers on the top along the dyke, at 
4s. per rood • - - - 13 19 0 

3 gates and posts, at 1/. Is. each . -220 

1st ploughing, at 20s. per acre • . 12 0 0 

2d ditto at 15s. per do. . .900 

3d ditto at 10s. per do, - -600 

3 separate harrowings, at 15s. per acre ^ 9 0 0 

3250 Winchester bushels of lime, at ^id. per 

bushel - • . - . 33 17 I 

Carriage • * - . - .650 

40 Winchester bushels of tv heat, at 11s. pet 

bushel • . . - • * 22 00 

Labourers, for stocking, IcTclling, and 
spreading lime • - • .830 

LOT IV. — 12 Acres^ Fenced by Tenant. 

00 roods of stonewalling, at 15s. per rood 45 0 0 
30 ditto of fencing, with single posts and 
rails on top, with haw thorn quick, at 
9s. 4d. per rood . . . . 14 0 0 

2 gates and posts, at 1/. Is. . . ^ 2 2 0 

1st ploughing, at 20s. per acre • . 12 0 Q 

2d ditto at 15s. per do. - - 9 0 0 

3d ditto at 10s. per do. - .600 

3 separate harrowings, at 15s. per do. . 9 0 0 

3250 Winchester bushels of lime, at 2|i/. per 

bushel . • . . . .33 17 1 

Carriage . - . - . .650 

40 Winchester bushels of wheat, at 11s. per 

bushel . . .. . • . 22 00 

Labourers, stocking, leTclling, clearing, 
and spreading Ihne - « . 14 8 6 

LOT 
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LOT VL— ^ Acres. 

llD roods of stone walling, 6 feet high, at Improvement 

, 17.9. per rood - « » - - 93 10 0 

6 ditto of fencing, at O^r. 4d. per rood ^ 2 16 0 

3 ^ates and posts, at 1/. l^.jBach • -330 

1st ploughing, at per acre • • 3^ 0 0 

2d ditto atl5«. perdo. - . 24 O 0 

2 separate harro wings, at ip^. per acre • 16 0 0 

4550 Winchester bushels of lime, at 2|(/. per 

bushel - . .* . . . 47 711 

Carriage - • • • . .8 15 0 

71 bushels of oats, at 3r. 4c/.. per bushel - 12 7 0 

24 ditto of pease, at 5s. per bushel - - 6 0 0. 

8 ditto of summer vetches, at 6r. per bushel 2 8 0 
240 ditto of soot, at 6d. per bushel . .600 

Sowing the same, at bs. per 100 bushels 0 12 O 
93 Winchester bushels of wheat, at Ilf. per 

bushel . - * * .52 


Paring and burning 5 acres, for turnips, 


at 1/. 16f. per acre ... 

• 

9 

0 

0 

2 extra ploughings, at 20f. per acre 

- 

5 

0 

0 

2 ditto harrowings, at lOf. per do. 

* 

2 

10 

0 

Spreading the ashes, at 2s. 6c/. per do. 

. 

0 

1? 

6 

5 pounds of turnip seed, at Is. per pound 

0 

5 

0 

2 hoeiiigs, at Is. per acre 

- 

1 

15 

0 

150 roods of 8 yards square of stocking, 

at 




Is. per rood, for potatoes 

. 

7 

10 

0 

Paring 3 acres, at 1/. 6s. per acre 

• 

3 

18 

0 

Labourers for clearing the gorse - 

• 

3 

3 

0 

Ditto levelling and spreading the lime 

- 

5 

15 

0 

LOT V. — 8 Acres, a Falloxs for Pease, 

* 



One Acre fVaste. 





1st ploughing, at 20s. per acre 

. 

7 

0 

0 

Harrowing, at ds. per do. • 

- 

1 

15 

0 


Total amount jS. 1073 1 0 
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SCIENTIFIC NEm. 

On the Tempest of Feb, 18, which has produced many dreadful 
accidents in theCkanneh 

The interesting nature of the observations I am about to 
on hirspfem communicate, appears to me to be of too serious an importance 
the ^ consideration to delay their publication, to which 

moon upon (he I wish to give the greatest authenticity, 
weather. j j^^vc been long convinced by observation, that many points 

in the course of the moon have unquestionable influence on the 
atmosphere, althou^ the causes which modify these influences 
are not sufficiently appreciated to enable us to predict what 
events may be expected at those periods. 

1 add, that the results of my observations, recently comph'ted, 
has strongly confirmed my opinion in this respect, and Iiasinfunn- 
ed me, that, independently of the influences of the syii^ies^ thu 
quadratures, and the two apsides the nodes of the moon have \ery 
remarkable influence, but more powerful in some particular 
cases, as I have succeeded m ascertaining. 

Of 3 ] 1 nodes and contra^nodes marked in my coliccton of 
Observations, 177 have eminently distinguished their influence ; 
134 have manifested no particular power. The diflcrencc is 43 
>n favour of the influence of these lunar points. But I observe 
that the contra-nodes have somewhat more power than the nodes, 
and that cs)icciaUy the power of those conira^nodes which occur 
during the half-yearly period of the sun's being north of the line, 
deserve the most seriousattention. There areeven circumstances 
wherein I find that the evil influence of (he contra-nodes has 
never failed to shew itself. I shall describe them, as well us the 
details of my recorded observations, in the next Anmtare 
Nftcoroiogique, 

But it is of consequence that I should explain to the public, 
that tlic tempest of the I8th of Tebruary last is the result of a 
contra-node which took place the evening before, under circum* 
stances which. I promise to explain. 


(To ie continued,) 
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ARTICLE 1. 

Facts toward a History of Prussiates. By Mr. Proust.* 

The Prussian blue of the shops is seldom purc^ as Impuritlec; of 
Schcele had already observed. Frequently, beside the alu. P*"*^^****' 
mine which makes a part of it, we find silex, carbonate 
and sulphate of lime, sulphate of potash, phosphate and 
red oxide of iron, sulphur, ammonia not divested of animal 
«)il, &c. To study the nature of this combination therefore, 
it is indispensable, to use only a prussiate free from alum, 
and suflicicntly edulcorated with acids and boiling water.— 

It even appears, according to a remark of Berthollet, that PrmciRte of 
the prussiate of potash can attach itself to the Prussian blue 
so forcibly as to resist ablution to a certain degree. 1 do not essential to 
not think with him however, that the surcharge of this salt 
should be considered as an element essential to it ; for when 
the blue has been well prepared, and such is to be met with 
in the shops, it leaves no trace of saline matter in the resi« 
duiim after distillation. 

Prussian blue prepared without alum has a coppery Ap- Pure Prussian 
pearance like the best indigo. It loses only forty«five per 
cent by combustion. Its residuum is red oxide of iron 
without any mixture of foreign matter. 

**Anna1esdeChiinie« VoI.'LX. p. 185. Nov. 1806. 

Vox.. XVIL— July, 1807. U 



90 


UlSTORT OF PRUSS1ATE9. 


Tiwated with 
caustic potash^ 


may be de* 
prived of all its 
acid at once. 


This seldom 
the case. 


Blue left in the 
residuum. 


Pruisiate of 
Mtaeh, and 
renuginous al- 
katine carbo- 


Rate, 


Action of Alkalis, 

The blue parsed through caustic potash Icares a residuum, 
which is nothing but red oxide blended with aluinine. Its 
colour is that of kermes, if the blue were of good quality ; 
on the contrary it is pale and earthy, if the blue were sur- 
charged with aiumine : so that we may form a pretty ^ood 
judgment of its nature by the colour of its residuum/ 

Acids acquire no colour from the residuum properly 
washed ; which shows, that Prussian blue may bedci>rivedof 
ail its acid at a single operation ; but for this it must have 
been very finely pulverized, which is attended ndth some dif- 
ficulty. If a few drops of alkali be added to water coloured 
by the blue recently precipitated, it will be deprived of its 
colour completely ; and in this case the oxide separated from 
it will not afford the least trace of colour, ivhen it is wetted 
with an acid. In the process followed it frequently hap])cns 
that the ochry residuum retains either some remains of blue, 
that have not been touched by the alkali, or a mixture of 
prussiatc of potash and fcrnigiiious alkaline carbonate, or 
all three of these blended together. 1 shall proceed to ex- 
amine two of these cases, and it will be easy to form a judg- 
ment of tho third. 

If for example an acid be applied to a well washed resi- 
duum, which still retains Prussian blue, this blue will not 
discover itself in pulverulent particles, but in proportion as 
the acid frees it from yellow oxide. There is no parti- 
cular chemical union between this oxide and Prussian blue, 
as hitherto has been supposed ; at least we have no positive 
indication, that the metallic salt, called prussiatc of iron, is 
susceptible, like so many others, of a maximum and mini^ 
mum state either of acid or of oxide ; and if the mixture of 
yellow and blue^ which these residuums sometimes ofi'er us, 
be not green, as might be expected, it is because the yellow 
oxide always covers these remains of blue in very great 
cess ; at least 1 have never found the blue to be above one or 
two hundredth parts. 

1 proceed to the second case. A residuum may contain 
no remauis of blue, if it wetc well pulverized, but it easily 
retains the two salts I have mentioned above. If an acid 
be the^ applied, to it, each of them affords abundance of 
fi * blue 
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blue. Wc shall examine the particular mixture of these tnro 
salts farther on : but if the residuum have been washed with 
care, acids will not give rise to more blue. This washing uot ca<iily re« 
is very tedious, it is true; for I have been obliged to pour ^ 

boiling water at least twenty times following On a single 
draebm of residuum, before 1 could obtain it completely 
free ; but when this is at length accomplished, acids will 
dissolve it, without any blue being produced. 

When these residuums effervesce with acids, they contain Effervescence 
carbonate of potash or of lime. The former may be carried bonaic. * 
off by ablution; and the second will be detected by vinegar 
after the washing. It is not the red oxide therefore, that Red oxide of 
occasions this effervescenco: it cannot indeed combine with ui^Se^^lth'^cap- 
the carbonic acid, consequently cannot take it from the bunic acid, 
potash, in exchange for the prussic acid, w'hichit cedes to it. 

In nature, as in art, it i^ only the oxide of iron at a mini, 
mum, that can combine with the carbonic acid. 

A pound of Prussian blue of the shops of fine quality, Prussian blue 

has afforded as much as nine ounces and half of crystallized t>* 

* ot prussiattr ol 

prussiatc of potash. It is by no means uncommon, to find potash, 

in the mother water loft to itself truncated oclacdra an inch 

in diameter. If the blue be contaminated with sulphuric 

add, at least four crystallizations will be requisite, to free 

the prussietc entirely from sulphate of potash. The mother Lixivia not 

water contains alumine, sometimes in abundance, sulphate 

and phosphate of potash, ferruginous alkaline carbonate, 

^c. Hence maybe inferred the importance of cm ploying the crystals 
crystallized prussiatc of potash in analyses, and not simple 
lixivia of Prussian blue, as tvas formerly done. Prussiatc a.s a test, 
of potash is unalterable in the air, whether dry or damp; 
boiling it for any length of time does not alter its nature: 
its taste is sweetish, and slightly saline, leaving after it a 
faint impression of bitterness. It is insoluble in alcohol ; 
which separates it from its aqueous solution in a white snow 
with the lustre of mother-of-pearl ; and this lustre it retains 
when dry, so that it might be misbiken for the argentine 
ganze of acetate of mercury. Hcdissolved in wrater it rc^i 
produces a common solution of triple prussiatc. 

This salt, w'hich T shall tenh a triple salt, or trisule, in- which 1441 tri' 
discriminately, to distinguish it from the simple prussiatc of 

J 1 « potash, 



n 


niSTOtlT or FBrSSUTGS. 


Containing 
black oxide of 


This gives the 
prussic acid 
more decUlcdly 
acid properties. 


This combina- 
tion of black 
oxide and prus- 
sic acid not ob- 
tainable by 
itself. 


i^pparenliy a 
> joint affinity 
between the 
acid*r6xide, 
and fipHii- 


potash, is as constant in its qualities as the most pcrfccit' 
neutral salts. It is of a fine lemon colour, which it never 
loses without changing its state. For this, as well as for 
its other two characteristic properties, that of crystallizing, 
and of changing the red oxide of iron blue, it is indebted 
to a portion of black oxide, which is essential to its coasti- 
tution. Without this oxide, confined like the other two 
elements of the triple pnissiate to an invariable proportion,^ 
this prussiate in fact could neither crystallize, nor form blue 
with solutions of iron, the base of which is at a -maximum 
of oxidation. In short, it is from this very union, that the 
principle which saturates the potash of the triple salt de- 
rives those properties, as Berthollct remarks, that singularly 
increase the analogies it bears to acids. 

In this point of view we may add, that the triple prussi- 
ate occupies a mean betwixt alkaline and metallic salts. — 
However, when we reflect on one property of this salt, 
which will be mentioned below, it is difficult to say, whe- 
ther it be to the prussic acid simply, or to the combination 
of this acid and potash, that the oxide of iron attaches it- 
self, when it converts the prussiate into a triple salt. Thus 
much is certain, that w.e do not yet by any means know 
what appearance or properties a prussic acid might have, 
that should be combined with the precise dose of black ox- 
ide, by moans of which it can furnish a triple prussiate. 
By treating this oxide with prussic acid we can form Prus- 
sian blue, but not that kind of ferruginous acid, which is 
capable of converting potash into a triple salt. Of this we 
must not lose sight; for it is well known, that Prussian blue 
is not of a nature to combine with potash without leaving a 
residuum. In short, the triple prussiate divested of its al- 
kaline base, if 1 may so say, is a compound, which no fact, 
no appearance authorizes us to consider rather as a salt, tlie 
acid of which has been particularly exalted by its union with 
the oxide, than as a combination perfected altogether by this 
oxide. 

One property, which appears in fact to militate against 
our admitting the prussiate as a salt, the acid of which is 
exclusively united to the black oxide, is that of its resisting 
the action of alkaline hidrosulphurets. If these reagents, 

which 
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wliicli spare no other known metallic salt, have no action 
on the triple pnissiate, we are to a certain degree justified 
in presuming, that the oxide of iron is not exclusively at- 
tached to the acid of the triple prussiate ; unless indeed we 
suppose, that the affinity of this acid for the oxide be so , 
great, as to defend it from the common fate of all other ox. 
ides. • We shall see however farther on, that au affinity so 
extraordinary, unexampled as it has hitherto been in chc. 
nijstry, is not impossible. I proceed to the trial of the hi. 
drosulphiirct of potash on the triple prussiate. 

Hidrosulphuret and THjde Prussiate. 

The hidrosulphuret of potash or of ammonia, even as- The triple 
sisted by heat, has no action on this salt. If it contained 
any remains of ferruginous carbonate, it would be freed hrdiosulphu- 
from them, for the hid/osulphurct decomposes this carbon. 
ate. It may be filtered, if necessary, and the prussiate 
w'ill nevertheless crystallize in its usual form. Such a result 
leads us to acknowledge, as has been hinted above, a very 
peculiar intimate combination between the three elements of 
the triple prussiate. But wc shall presently see these very 
hidrosulphurcts contribute to our obtaining the white prus. 
siate in all its purity, or that combination in which the iron 
is at a minimum state of oxidation, which 1 made known in 
my former memoir on Prussian blue. 

White Prussiate. 

Over a lamp ptee a matrass containing fifteen or eighteen White pruv^i 
grains of prussiate of potash, and two or three ounces of 
hidrosiilphurcttcd water. A few seconds after the ebulli- 
tion and vapour have expelled the air, that occupied the up- 
per part of the matrass, drop in slowly a very dilute solu* 
tion of green sulphate of iron from a phial, into which a 
few grains of sulphuret of the same metal have previously 
been put, in order to keep its base at a minimum of oxida. 
tion. Immediately a precipitate will be formed, rendering 
the liquor as white as milk, and so it will remain as long as 
the heat is kept up. This is the precipitate which I call 
white prussiate, and is the same as has been obtained by 
Fourcroy, Vauquelin, Davy, and no doubt al4 who, pay« 

ing 
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A fourth. 


White pOjf- 


hi;^ attention to the conditions necessary to ensure snccrcsr^ 
hare found) that the base of the green sulphate might be* 
come that of a prussiate difibrent from the prussiiatc which 
has for its base oxide at a maximum. • Bat as the black ox« 
idc, in passing from one combination to another) never loses 
its disposition to acquire a surplus of oxigen, we perceive, 
as soon as the matrass is removed from the hrC) that the at. 
mospherc reacts oil the milky mixture, and rapidly produces 
tints of colour, which gradually diffose over the whole a 
fine deep blue. 

This product may be obtained in another way. Lc;t fall 
prussiate of potash grain by grain into a very dilute boiling 
solution of green sulphate, and a precipitate will make its 
appearance., the whiteness of which ivill resist the action of 
the air somewhat longer. 

I shall add a few other processes, .which, if they do not 
increase conviction, may be interesting from the variety of 
the means employed. 

Fill two glasses, one with nitrate of iron, and the other 
with green sulphate, each in a state of very dilute solution ; 
and drop into each a crystal of prussiate of potash. In the 
former wc shall see the crystal instantly coloured of so deep 
a blue, that it resembles black velvet. In the latter it cracks, 
separates, and falls into a white powder: but, as it had im. 
bibed atmospheric air previous to the experiment, the prc« 
cipitatc is variegated like sage cheese. 

Let two glasses be filled with boiling water ; add to each 
a few drops of prussiate of potash, and to one of them a 
few drops of hidrosulphurct of potash, or of ammonia, 
likewise. Let fall into each a few' drops of nitrate of iron ; 
and the former, as might be expected, will give a complete 
blue ; but the latter will exhibit the amusing ap]>carance of 
a precipitate, which, at first blue, will rapidly lose its co. 
lour, and become white. The theory of these facts is so 
obvious, that I shall pass It over: neither shall I here repeat 
all the other experiments given in my first paper to establish 
the existence of two prussiateS of iron. If the prussiate at 
a minimum have no colour when it is not acted upon by the 
atmosphere, we sec, that the dried green sulphate is equally 
Colourlcsst The absence of colour in one of these salts is. 
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surely not more surprising than in the other; and, if wesiategW«Wick 
obtain red oxide by applying alkalis to a blue prusslate^ on 
the contrary we obtain black oxide from a white prnssiate. , 

But these diiTerences, which ibight be inferred from theory, 
agree perfectly with those exhibited by the red and green 
sulphates under similar circumstances. 

In my first paper I directed to pour the prussiate of pot. Caution- 
ash on the sulphate in a phial, to aroid as much as possible 
the admixture of air; but this succeeded imperfectly; first 
because cold liquors always bare air in them, and secondly 
because 1 had not thought of sulphuretted hidrogen to free 
tiiem from it. I did not then know' how it acted with re. 
sport to these salts. 

If for instance a solution of green sulphate be diluted Excess of adds 

with three or four times its bulk of sulphuric or muriatic not change 
' ^ the white prus- 

acid, the excess of these acids makes no alteration in thcsiatctotheblue 

result. As the w'hitc prussiate wants colour only from de- J 
foct of oxigen, it may be supposed such an addition is not nec^my oxi* 
calculated to impart it. These concentrated acids may alter 
the whiteness of the prussiate indeed, but they can nerer 
bring it to a complete blue. 

Muriatic acid boiled on white prussiate is equally inef. 
fectual. 

Not that this boiling acid is without action on the white Action of mo* 
prussiate; for I have observed, that there is some white 
prussiate destroyed, prussic gas evolved, and black oxide 
found in solution. The little Prussian blue, that is formed 
by the introduction of air, during the interval of these 
mixtures, predominates over the white, and changes its co« 
lour to a greenish. 

The blue prussiate boiled with the same acid likewise gives and on the blue 
out prussic gas, and parts with red oxide, but less.of it isP^^ssiate. 
destroyed than of the white prussiate. From these facts we 
may infer, that the muriatic acid, assisted by heat, is capa- 
ble, in strictness, of decomposing prussiates, and assuming 
its rights of a stronger acid over theprussio; which would 
not be at all surprising, but at least I bdieve it would re* 
quire considerable tiiue« 


Prusriaie 
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It affords *34 or 
*35 of Prussian 
|)lue. 
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*55 of red oxide 
of iron. 


The prussiate 
therefore, used 
as a lest, adds 
19 per cent to 
the oxide 
thrown down. 


Prussian blue 
treat'?d whh 
cc.utiion pot- 
ash. 


Prussiate ef Potash and Acids. 

Let weak •sulphuric acid or muriatic be heated in a mat.- 
rass with crystals of prussiate of potash. When ebullition 
commences, gas escapes, and may be received under a jar 
over mercury, or burned by applying to it a lighted candle. 
The flame will be variegated with red, violet, and yellow ; 
and (luring the extrication of the gas the liquor will be thick- 
ened by the production of a white precipilate, which changes 
to a blucish. When all the gas is evolved, throw the mix- 
tiire into boiling water, brighten it wdth oxigenized muriatic 
acid, wash, and dry the product in a capsule. Four ex- 
periments, made at different times, afforded me thirty-four 
or thirty.ilvc parts of complete blue from a hundred of the 
triple prussiate. 

I proceed to the consequences : 

A hundred parts of Prussian blue, without alum, yield 
fifty.fivc of red oxide by combustion. The same blue, de- 
stroyed by nitric acid, gives fifty-four. It cannot be ques- 
tioned therefore, that Prussian blue contains fifty-four or 
fifty-five hundredths of red oxide. From these data thirly. 
five parts of bine ought to produce about seventeen of black 
oxide. Or nineteen of red. Hence it follows, that, when 
iron was formerly separated from a solution by prussiate of 
potash, this salt added to the product the nineteen hun- 
dredths of red oxide arising from its own decomposition ; 
but the addition was still greater, when a simple alkaline 
lixivium of Prussian blue was used instead of the crystal- 
lized prussiate. The reason of this we sliall sec; presently. 

When Prussian blue is treated with a common lixivium of 
potash, part pf the alkaline carbonate loads itself with 
red oxide ; and the result is a solution answering to Stahl’s 
martial tincture, of which pure potash is insusceptible^ — 
This solution, which may be prepared likewise by adding a 
few drops of nitrate of iron to a solution of carbonate of 
potash, will not occasion the least change in prussiate of 
potash, even by standing together. It is the same ferrugi- 
nous carbonate, which, as 1 have said. Is found in the; 
mother. water. In effect, if an acid be added to the mixture 
these salts, a perfect blue is precipitated, because the 

nw 
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new solution of oxide, which takes the place of the ferru- 
ginous carbonate, decomposes the prussiatc of potash, as 
any solution of iron would do.* 

When Prussian lixivium therefore is employed instead of inaccuracy of 
a crystallized prussiatc in an analysis, we add to the pro- 1)“: 
duct in the first place red oxide, which made part of Ihet^t. 
ferruginous carbonate ; and in the next black oxide, which 
Is a constant element of the triple prussiatc contained in the 
lixivium. 

Chemists very soon discovered the faults of these lixivl- 
iims, though they were not at first aware, that they con- 
tained two very dilTcrent combinations of iron, the carbon- 
ate of which 1 am speaking, and the triple prussiatc. JVlany, Attempts to 
On seeing the blue they yielded w ith acids, even thought 
blue existed in them as a distinct substance : and endeavoured 
to precipitate it, whether it Avere Prussian blue or oxide, 
not atfccting the alkaline prussiatc, which they sup- 
posed to possess the tinging property Avithout being in- 
debted for it to iron. From their attonipts arose the receipts 
fur precipitated lixiviums, AAhich occur in every av or k on 
chemistry. But since the inquiries of Scheele and Berthol- 
Ict, it has been found, that these receipts answer the end 
but imperfectly ; for it is easy to see, that it Avas not suffi- 
cient to free a lixivium from the oxide iiitcoduccd into it by 
the carbonate; there remained farther to be guarded against 
the black oxide, Avhich belongs to the triple prussiatc, and 
the existence of which was the less suspected, because the 
addition of acids, Avithout the iiitervcntion of light or heat, 
could not render the products of its decomposition percep- 
tible. 

1 shall not stop to analyse the phenomena, that presented 
themselves during the preparation of lixivia either hot or 
cold, because, as the inutility of prussiates for the evalu- 
ation of iron in analyses is noAv Avell known, the particii. 
lars would not be very interesting. In the same manner 1 Other prn^^i- 
shall pass over the proposed test liquors with ammonia, lime, ^wiihouia 
magnesia, &c. because they arc themselves triple prussiates, comuorproof. 

* It is the mixture of these same salts, Avhicli enables the mother- Prussian blue 

waters of soda to afford Prussian blue bA' the addition of an acid.* I‘r«ni mother 

wuicr of soda, 

on 
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on which consequently wc cannot rely, unless wc join with 
tfn pntssiafe them the connterproof proposed by Berthollet. I shall 
Jhissian* Wue because this should remain consigned to the his- 

vnfpss brack tory of the science, that, when a chemist still employs with 
eft'ect a lixivium, or test liquor, purified by an acid, we may 
be certain, be has not obtained a complete and entire sepa- 
ration of the iron, as he fiatters himself : for it is certain, 
that every lixivium capable of afibrding blue with a solution 
of red oxide contains black oxide, since without the assist- 
ance of this oxide there would be no tingeing pnissiatc ; in 
father words, every prussiatc of potash, not rendered a tri- 
ple salt by black oxide, is incapable of forming blue with a 
solution of iron, the oxide of which is at a maximum, as 
is most commonly the case with those produced in analyses. 
Pni^iAtiss of no This is a fact which Scheele perfectly developed. Wc may 

farther use than % • ^ .t . . « 

to indicate the (conclude therefore, that the alkahnp or earthy triple prus- 

prescnce of states can no longer be considered as useful in analysis, any 

farther than litmus, galls, and other reagents, which merely 

indicate the presence of a certain principle, without being 

capable of ascertaining its quantity. 

AftTou of 8ul- The aqueous sulphuric acid, applied to the triple prussi- 
phuricacid. affords the same results as the muriatic. A hundred 

parts of prussiatc produce a hundred and fifteen or a hun- 
dred and sixteen of sulphate of potash. If wc knew ex- 
actly how much alkali the sulphate contained, we might 
thence deduce the quantity of the base of the prussiatc. A 
hundred parts of crystals of pnissiatc lose ten of ivater by 
distillation. 

Broiling ncccs- To complete its decomposition by the acids, it must bo kept 
boiling at least half an hour, in order to dissipate the gas 
entirely, and obtain the entire separation of the white 
prussiatc, which is formed during the operation. 

The prussiatc of potash dissolves cold in the muriatic 
acid, without being decomposed. This mixture, as Ber- 
thollet found, requires the assistance either of light, or of 
heat. 

Action of vine- Vinegar, assisted by boiling, decomposes it also : prussic 

gas escapes, and white prussiate is formed, which does 
'‘not change bloc so quickly as with the preceding acids: 
finally, this prussiatc, which docs not appear till the mo« 

oieoti 
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meilt when the ternary combination begins to dissolTC, coxu 
£i^s by its whiteness the fact, that it is only the oxide at ^ The black 
minimum, which has the privilege of entering into the fpr- formra* 
Illation of the triple prussiatc. This is one of those trudis, triple prussiatc. 
on which Schcelc left nothing to be desired ; yet the dis- 
tinction of the oxides in this substance is a point, to which 
subsequent chemists have not paid all the attention it 
•deserves. 

Black Oxide^ an FAcment of Prussian Blue* 

We have just shown, that this oxide, in a constant pro« It la one 
portion, is essential to the constitution of the triple 

of priusian 

siatc ; but there is another object, that has also some claim blue, 
to attention, which is, that this oxide is capable of follow- 
ing the prussic acid from one combination another, with- 
out changing its state; that it can pass from prussiate to 
prussiatc and back again, and even circulate through the 
most oxidiitg mediums, without losing the state of a mini« 
mum oxide: and this 1 conceive to be a point of view, 
which has been overlooked iu the history of prussiates. 

If, for instance, wc may say with truth, that tlic prus. 
siatc of potash would be neither yellow, nor cry^tallizable, 
nortingeing; wc may assert with equal foundation, that 
neither would prusslan blue be formed without the inter, 
vention of this oxide : and in fact, when wc make prussiaii 
blue with a solution of red oxide and of triple prussiate 
of potash, the black oxide in the latter salt enters into the 
new combination jointly with its acid ; whence it follows, 
that this oxide, which is an element of the triple prussiate 
of potash, becomes so afterward of prussiaii blue; and 
even, as will be seen presently, of all the other metallic 
pnissiates, that are made with this salt. 

This black oxide is* so firmly intermixed in the compound Re-iisJs f 4 :t]i« 
of Prussian blue, and so well defended from all farther 
oxigenation by its union with the prussic acid, that we combined 
never fail to find it again in this blue such as it was in the 
triple prussiatc of potash. I will say more; if we make 
the blue with this prussiatc and the green sulphate of iron, 
the oxide of the latter will be raised, as is well known, to 
its maainnum, in proportion as the bine becomes coloured 
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by the inipression of the air; but it certainly will not bo 
the same with the black oxide, w'hicli passes into the Prus- 
sian blue jointly with the acid. This oxide will not lose 
the quality of being at a minimum, w'hich it had in the 
pnissiateof potash ; that is to say, if, during the exposure 
to air, the basis of the green sulphate, and consequently 
that of the white prussiate, raise its proportion of •oxigeu 
from 28 to 48 per cent, the black oxide, the inseparable 
companion of the prussic acid, will not participate in this 
super-oxidation, but will invariably keep to its 28 per 
cent. 

Xeither the air. Not only the atmosphere, which so easily raises the 

norboilinx bases of the siilphat, muriate, and white prussiate to their 
nltnc acid, nor , ... ... , i . . . 

<»i^eni«ed maximum, loses all its activity when applied to the black 
mui a'ic, oxide oxide ID question ; but neither boiling nitric acid, nor the 
except as these oxigenized muriatic, can increase, its oxidation. These 

axrids destroy acicls are capable indeed of destroying pnissian blue, and 
the blue itself. . ^ 

even reducing it to red oxide ; but as long as any blue re- 
mains to be destroyed, this will to the last retain its black 
oxide in all its primitive integrity. 

If red oxide be treated with prussic acid, no kind of 
combination ivill take place between them. This is agrees 
able to the observation of Scheele. But if we employ 
hui black will, black oxide, wc shall obtain a greenish prussiate, which 
will be rondcriHl perfectly blue by the action of the air. 
Black oxide thc.refor.T enters into the composition of Prus- 
sian blue. If tills oxide wore unnecessary, or if the red 
oxide might .servo exclusively as the base of prussian blue, 
it does not appear why this oxide, brought into contact 
with the prussic acid, and even its solution mixed with 
simple prussiate of potash, should not afford prussian 
blue. 

AtRaityofthe I have remarked aliove, that the affinity of the prussic 
prussic acid for |,iack oxide, as adapts it to the 

lion of black production of the triple prussiate, may be sufficiently 
powerful, to protect it from tlie common fate of oxides 
combined with acids in general : and in fact it appears to 
me, Ih.'it this inference may be drawn from the following 
cxperiiuehts. 

Experiment U Fo»r hidrosulphnrct of pptash into a phial on prussian 


krd oxide of 
iron will not 
combine with 
priisnc acid. 


oxide, very 
Strong. 
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blue, and keep the mixture closely stopped : at the expita* 
tioii of a few days, the hidrosulphurct will be converted 
into a triple sulphate, and the red oxide of the prussihn 
blue only changed into black hidrosnlphiiret. Whence it 
appears, that, if the red oxide have followed the example of 
all other oxides, when the hidrosulphurct finds them conu 
bined with acids, it is not the same with the black oxide. 

Ilidrosulphuretted water brings back prussian blue to Exporiment ?. 
the state of white prussiatc, as it does the red sulphate to 
that of green sulphate. This is a fact w'hicli 1 made known 
ill my first memoir, and the power of this reagent never 
goes farther; but the hidrosulphurct of potash completely 
changes the red and green sulphates into black liidrosul. 
phuretted oxide. Why then cannot this hidrosiilphuret 
extend its action to the black oxide in question ? Certainly 
some singular affinity, pf which 1 believe there are few in. 
stances in chemistry, cnaliles the prussic acid, the weakest 
of all acids in so many respects, to protect this oxide 
against all the power of the alkaline hidrosulphurets. 

All the metallic solutions, that afford prussiates with the Tho same in 
triple prussiatc of potash, no doubt follow tlic example Qf P*^** *^ 
those of iron. The prussiafes resulting from it will re- 
tain in all its integrity the black oxide, which the prussic 
acid carries with it ; but it is time to lay before the reader 
the capital experiment, which demonstrates, that prussian 
blue is a triple salt ; and that the black oxide, which had 
passed from the triple prussiatc of potash into the prussian 
blue, is capable of passing back again from the prussian 
blue to potash, without having for a moment quitted its 
state of a minimum oxide. This experiment 1 have no 
doubt is anticipated by every one, who has formed a clear 
idea of the triple prussiate of potash. 

Let us take, for instance, a prussian blue, which has Proof that 
experienced all the action that the atmosphere, or the most 
oxiding acids, can exert upon it. Let us apply to it pure 
potash, and we shall obtain a lixivium, which will yield 
only a triple prussiatb, or that combination in which w e 
find the prussic acid constantly united with the usual dose 
of black oxide. If this prdssiate be really such as I have 
dnaouuced, and the reader w'ill have no difficulty to believe, 

there 
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tbere can be no bbjecdon I imagine to the theory that 
asserts, that the white or blue prussiates are triple com* 
binations, as well as^ the prussiate of potash, which has 
concurred to form them. 

Triple prussiate Prussiatc of manganese being put into a solution of pot. 
ofmanganese* ^ result was the crystallizable triple prussiate of 
potash, of a yellow colour, and containing its due propor. 
and of copper, tion of black oxide. This prussiate of manganese then is 
a triple combination, containing liic black oxide. The 
prussiate of copper of a sanguineous colour is no doubt 
another, for the simple pnissiate of copper is yellow. 

Schecle informs us, that other oxides also have the pro. 
perty of converting the simple prussiate of potash into a 
Prrhaps othn triple salt. This apparently opens a held to a series of re. 

searches, which are the more interesting, as they may lead 
to the discovery of some colour equally valuable with prus. 
sian blue; and lastly we may conclude, from all that has 
simple prus- been said, that no simple prussiatc of iron exists; a kind 
of combination however, of which other metals arc sus* 
ceptibto, as will soon appear. 

Distillation of Prussian Blue- 

IVstnictive prussiate is destroyed by exposure to a high tempo. 

of i^tnre. The new products, that arise from it, confirm the 
p.us.>uui ue. Bcrthollct has given us respecting the nature of the 

prussic acid. We obtain an acid which escapes destruction, 
carbonate of ammonia, a little free carbonic acid, gaseous 
oxide In abundance. An ounce of good blue of the shops 
afforded rather more than five pints of this gas, with as 
mnch carbonic acid as made up the whole three quarts. 
The water of the trough contained prussic acid fixed by 
ammonia. This prussiatc, as is well known, follows the 
st^s of that of simple potash; it cannot produce blue 
with solutions of red oxide, but it docs with those of 
.oxides at a minimum, because at the same time it forms iU 
self into a triple or tingeing prussiatc. 

The residuum weighed five drachms fifty-two grains. 
It was perfectly black, and very attractable by the magnet. 
A pyfophonis. It is a pyrophorus, which takes fire with rapidity. After it 
has been kept in a pbUl not closely stopped, so long tba|; it 

will 
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will not kindle of itself, if it be wetted with nitric acid of 
40^, it bums with great vividness. 1 am inclined to thii|k, 
that in this combustion the iron burns in conjunction with 
the charcoal. 

If the Prussian blue were without alum, this residuum Residuum, 
contains nothing but charcoal and iron. 

Muriatic acid disengages from it with the greatest facility Treated with 
that aromatic hidrogen^ which announces iron steelificd, 
combined with carbon. The residuum is pure carbon, one 
of the elements of the acid destroyed. As to the c:trbouic 
acid and gaseous oxide, it is equally evident, that they are 
the two oxidations of carbon, a maximum and mmimum, 
produced by the oxigen of the two oxides found in the 
Prussian blue. 

This decomposition is obtained by a heat so gentle, that oxide 

it appears to iiiiia coiivoniciit mode of procuring the gaseous 
oxide of carbon. As there is not the slightest appearance No appearaiicr 
of oil, it is somewhat surprising, that in the course of 
destruction of a compound in which carbon and hidrogen 
abound, no part of these combustibles should be found to 
present themselves under circumstances in which oil would 
be formed. 

The oily and aromatic character, that the hidrogen as- unites wjiK 
sumes during the solution of the residuum, demonstrates 
likewise, that the coinbinaiiou of iron with carbon docs 
not require a very high temperature. The charcoal of, 
blood, which is obtained by a very low heat, (equally con- 
tains iron ill the state of carburet; for this likewise yields 
odoriferous hidrogen with muriatic acid. I think I have 
somewhere else observed, that Priestley was struck with 
the bituminous smell of the liidrogeu furnished by car* 
buBctted iron. 

DhdUation of the Triple Prussiate of Potash^ 

This salt loses ten per cent of w'ater, and with it its pestmciive 
colour, for it becomes white; but it does not begin to thc'iriplc'pru?- 
soften till it is at a red heat. Some chemists have imagined, slate of poush. 
that roasting or melting it would afford the means of freeing 
it fA»m oxide, but the fuiiowiiig resultis will show, that 
^ese processes lead to noUiiug useful. 


When 
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When this salt enters into fusion, a little prussic acid 
escapes, which is seized by the ammonia that is fortned dt 
the same time. Afterward a nebulous vapour rises, which 
condenses in the neck of the retort in a mcally powder. 
This vapour is not reproduced when the fusion is at an 
end. On examination the sublimate has the alkaline and 
bitter taste of simple prussiate. 

• Alcohol dissolves a portion of it, and what separates 
from it is triple prussiate uiialtcfcd : that is to say, this 
gives Prussian blue with solutions of red oxide, while the 
other cannot. 

If a lighted candle be applied to the mouth of the retort, 
the prussic acid burns alone ; and the carbonic acid, arising 
from its combustion, forms with the ammonia crystals of 
ammoniacal carbonate, which condense in the neck of the 
retort a few lines beneath the flame. We will now pro* 
ceed to examine the melted prussiate. 

TIic mass resembles melted muriate of soda, is of an 
ashen gray, and strongly attracts moisture. 

If we taste a bit of it, we find nothing of the sweetness 
of the triple prussiate, but an alkaline taste, flavoured 
with the bitterness of the kernels of stone fruit. This 
flavour announces, that there is simple prussiate of potash 
in this residuum. A few drops of acid extricate a gas, 
which docs not belong to tliis prussiate, and which give a 
suspicion, that it contains carbonate of potash also. 

Finally this mass, if set by to dissolve, deposits a black, 
micaceous, shining powder. On collecting it in a filter, it 
is found to be a mixture of charcoal, pure iron, and a 
little sulphuret of iron. The last is an accidental product. 
Its sulphur proceeds from the decomposition of the sulphate 
of potash, from which it is not easy to free the triple 
prussiate. This powder is obedient to the magnet. A 
weak acid disengages first sulphuretted hidrogen, then 
aromatic hidrogen, and at length nothing remains but 
charcoal powder. 


Examination of the Solution of the Residuum*, 

The residi urn If alcohol at be mixed with it, immediately a shining 
examined. pearly suoW is formed, which may be collected on a filter* 

Dissolved 
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Dissolved and cfystailized, it afforda yeliowisli cr jstak^ o£ 
a sweetish taste, and furnishing pmssic acid and white 
prussiate, when, acted upon by muriatic acid. This is the 
prUsaiate freed from oxide proposed by Idr. Richter. 

The alcoholic solution being distilled almost to dryness, 
and«the residuum covered with alcohol at 30^, one portion 
is dissolved, and another falls to the bottom. The precl. 
phate is found, on examination, to be carbonate of potash, 
with a remnant of the triple prussiate. The new solution 
being distilled affords simple prussiate, which is discover* 
able by its taste, and by its property of not producing blue 
with solutions of red oxide. These are the products 1 hare 
found after subjecting the triple prussiate of po^sh to 
fusion. 


Consequences. 

The triple prussiate cannot support a considerable tern. Rc^cjipituUtioa 
perature without being simplified in.ik composition, ^he results, 
frees itself from black oxide, and passes to the state of 
simple prussiate: but this too is reducible to something 
more simple, as wo shall see below; and it then ieavee in 
its stead potash and the usual results of the prussic acid, 
ammonia, and carbon. A portion of the la^ serves ^ 
disoxigenize the black oxide^ reducing ittoiroi^, and form- 
ing carbonic acid with its oxigen. . , . , ^ 

Daring these changes, .a put of the tfiplo; ^4. ' 

prussiates escape being weted upon, in projioi^Qn 
as they become enveloped in the wbonatp^i^^bi^ftis^fp^e^ 
presumed, that a high and jContinue4?hj^ in..ves«pls.^cap^ 
ble of -supporting it, would ultimaMy. reducojijipse pr^^^^ 
slates to two binary xombinations, whic^jare ammo](ia/tndr 
carbonic acid, potash, iron, and some remains of carbon, 
that the oxigen of tiie iron and Hm wathr JneapaMfe*^ 
acidifying. . r . . ■ 


SimfMe pfussiate of Poidrfk * ' 

This is obtained byisaturating pbta^ tnSdiecle’s wAode, Mc4e of ob 
with jirnssic acid disengaged frw A** prossiajB nf pb^h 
or of mercury. But a more m^sditioiis ^y; is keejungofpotaib. 
alcohol on a cacentrated ibdvfUtP.of. cool) shaking 

yoi..Xyil.oJvi.ii> 1807; . -J .ii 
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it from time to time; end tbe progress of the solution will 
he discoTered hj the alkaline end kltter taste of the alcohoL 
The lixiTittms of charcoal of blood or of leather are 
seldom exempt from a little hidrosiilphuret, because the 
sulphate that contaminates potash introduces sulphur into 
them. In this case it enters into the alcoholic solution ; 
but the charcoal contributes to it likewise^ for I hare pre* 
pared lixiria with charcoal of blood and very pure carbonate 
of pbtash, and yet found hldrosulphuret in them, though 
in smaller quantity. It must not be forgotten indeed, 
that sulphur is found among the products of blood. It 
even appears, that, like phosphorus, it is capable of 
fixing in the charcoal, but not combined with the iron it 
contains; for the aromatic hidrogen, mentioned above, 
does not afford the least indication of sulphur by its 
smell. 

The simple prussiate is easily recognized by its bitter 
alkaline taste, and the aromatic flavour with which it 
strongly perfutnes the mouth. It precipitates solution of 
copper y^ow, and docs not afford blue with a solution of 
the red oxide of iron, bnt precipitates it of an ochry 
ydlow, as m pure alkali would*. Finally, it affords blue 
with a solutioa of common sulphate of iron, because it 
first conitftntei itself a triple prussiate, and afterward pro. 
BUckoeii from daces white or blue prussiate of iron. If the prussiate be 
Ulidk, tt il bbeauhe the alkaline hldrosulphuret introduces 
acit. ihtb K iidrosdlj^ureited oxide; but it may be freed from 

All Iry a Urn dro|^ irf* add, and the prussiate of iron will 
MusibaciMsIy app 0 ir alone. Tka itmpie prussiate does not keepwell 
nfitsig ctoselF*^^n^ Sehede has shown, that the car. 
boale add Is snlMant to separate the prussic from the 

..*la a marndr oa the iloae of Sigena, I bad mentioued this 
hot it was tan mbUkc. A sulphate of 
-inii, wUdi I tad wpaocided fay taric add, letained notwitfa- 
staadiof a poitlMi.vf lilatk and thii deceived me; and 
SchwjM, utain I j^oaiiadictcd od tUi point, saw more clearly 
thaaL 

Id oar aM^medt of thh toemdr, Joom. Vol. XII. p. s. we 
Mt Inaeit'dtdMiniik here aKitded ’at wewne {jennaded 
dntSclwela'i.11 aad that oar author niiiit have been de« 
Oeived by tome drcmuuuice or other* T. 

$ potash, 
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potash) dieir affinity being so weak. When it is not com* 

Uned with black o^de, it will not crystallize by concen« 
tration, but fixes in a mass, in which however some saline 
laminae are distinguishable. 

This prusslato is the test liquor proposed by Schecle. Its Of li»U« we at 
utiftty in analysis is very confined; since alt solutions^ in^ 
yvhieh the iron is at a niaxinium of oxidatioii) and this Is the 
most common case, are not in the least affected by Uiis re« 
agent) as he himself observed. To employ it with utility) 
part of the oxide of the solution must be brought back to 
a minimum) which is not easy, or to be done without 
risk of increasing the difficulties of the process. 

Its Decompontion* 

The aqueous solution of this prusslate gives out part of Decomposed 
Its acid at a boiling hdht) which sufficiently demonstrates) 
that this combination is neither solid) nor comparalfle to 
any of tliose formed by oxigenized acids. It froths con- 
tinually, and has something saponaceous. A lighted 
candlC) applied to the orifice of the retort) sets that por- 
tion of acid on lire : but its loss is not confined to thiS) for 
that portion) which the salt retains more strongly by means 
of the potadi that begius to predominate) likewise expe- 
riences a slow but regular destruction from the effect of the 
heat) which coiirerts It into ammonia and carbonic aciiL 
f'^xaminc the product at whatever period of the boiling you 
please) there will always be found In it carbonate of am- 
monia mixed with a fltdc prussic ajrid; and at length, when 
the water bc^ns te fail, this carbonate condenses in needles 
<a the neck of the retort. 

If water be supplied, that the boiling may .continue) the 
same products wilt be found in the water of the receiver; 
but after four or five successive dlstlOations in the same 
manner^ th^ cease to be perceprible, though the caltne 
residuum stili evjdendy contains prussic acid. 

<9n treating this residuum with alcohol) part Is dissolved) The residuuia. 
which is /ound to be prusslate of potash ; but the saline 
matter left undissolved is carbonate of potash. . The two 
/oUowifig experiments leave no ^onbt of the dMtruefion of 
the -ainiple prussiato by a boiling heat* ' 

I 2 


■ Prusslate 
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PrussUte of potash does not render turbid a solution of 
muriate of lime ; but after it has undergone ebullition for 
some time, it precipitates it copiously in tlic state of car- 
bonate. The prussiate of potash therefore must have been 
couTcrtcd into carbonate of potash. 

IVo measures of solution of prussiate, one in Its 'na- 
tural state, the other altered by long boiling, were employ, 
cd to precipitate common sulphate of iron. Each afforded 
bjuci bnt after the brightening, that produced by the 
former, was three times as much as the other. 

If dry simple prussiatc be heated to redness, carbonate 
of ammonia will pass over, contaminated by an oily vapour 
siiAil.'ir to that of hartshorn. The saline mass being dis. 
solved leaves behind charcoal, and is carbonate of potash 
mixed with a portion of prussiatc not decomposed. 

Consequence ft. 

All these results unquestionably authorise us to conclude, 
that the simple prussiate of potash is a feeble, combiiiatioti, 
as Sclieele had already found, the principles of which arc 
easily dislodged, like all that are complex. We see in fact, 
(that part of the acid separates from the potash by the 
effect of dilatation simply; while another part, subjected 
longer to , the agency of caloric, is destroyed by being 
changed into ammonia and carbonic acid. Let us proceed 
to the application. 

That the triple prussiatc of potash Is not deranged by 
repeated obullition is a fact. The lixiviuins employed in 
manufacturing prussian blue contain, as wc shall see below, 
both the triple prussiate and the simple prussiatc. There 
Is not found in them, however, any ammoniacul salt. It 
might be presumed, Indeed, that the great excess of car. 
^naie of potash they contain would be incompatible with 
such a salt; yet they evolve ammonia, as long as they coiu 
finuc in ebullition. Whence .then can this ammonia pro.- 
ceed, if not from the decomposition of the simple prus. 
date?' Wc may Infer, therefore, that boiling the lixivia, 
or coneentra^g them by evaporation, is liable to injure 
them By the destruction of that very prussiatc, which can. 
not Be too sedulously preserved; and as the .carbonate of 

potash 
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poiash iff likewise one of the principles rcsultiRg from this 
destruction, it docs not cease to add to what is found there 
already. . * 

Ciir<audeaii was aware of the injury occasioned by boiling unless a little 
the lixiviunis, and happily prevented its effects, by adding 
to them a little sulphate of iron, agreeably to the principle * 

of Scheele, who made known, that the simple priissiate 
was converted into a triple prussiatc, W'henever it could fi'rm the 
acquire a porfion of black oxide, and thus defended itself **''‘*^**^*’‘ 
from decomposition. As to the products of the desthic* 
tion of the prussiatc by fusion, or by ebullition, undoiibt- . 
edly there Is nothing extraordinary in them, since it is suf- 
ficient for us to be acquainted with the nature of the prus- 
sic acid to foresee them ; but it is not the same with resfjcct 
to the carbonic acid, which presents itself during one of 
these destructions. Whence, for instance, comes the Whence* the 
oxigen, which, during the ebullition of the aqueous prus- 
siate^ acidifies the carbon of the prussic acid ? Either this 
oxigen must be one of the principles of the prussic acid 
that is destroyed, or we must suppose, that a decomposi. 
tion of water has taken place. I do not think we are yet 
sufficiently advanced, to choose behveen these two opinions ; 
but till we have a dearer insight into the subject, I cannot 
help saying, that, if we reflect on the circumstances ac- 
companying the production of the prussic acid, we shall 
be more inclined to adopt the opinion of Berthollet, than 
any other hypothesis. His words arc: it appears to 

me difficult to conceive the existence of oxigen in a sub- '>ooxigcn in 
stance, which contains elements so strongly disposed to 
form particular combinations with it, as hidrogen and car. 
bon, and yetis capable of enduring a pretty high teupera- 
turc without being decomposed.” In fact, to admit that 
this acid is an oxlgentised compound, we must suppose, 
that such an acid is capable of disputing oxigen with the 
carbon by which it is surrounded on all sides ; and not only 
place it at the he^of the acids, but even, of those oxides 
which are known to be most di$cult of. rdduc^on. 

fTV te coniii^td^) - 
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tk&T PLAlfTS. 


the Areng.i 
S^ocharifera. 


t The Specimens •^foihmng Letier are placed in 

Repoiitoi^f- 

DEAB^SIR, , . . . .^ 

Ejoo, the fibres 'J tltifik^it -pr<lb%Weit4t the Society of Arts, 

oftheleavesof^ 

POSSCS.S any specimen of the tegetablc fibres^ 
commonly calT^ Ej^o Indicir t have, therefore, 

thp pleasure of sending you a parcel of that snbstance, Con- 
sisVmg of-Aia. siaalL joUs^-^-the produce -of a small tree for 
;Oiic year. _Th^ tree pipduces^ on an average, six leaves 
overy yehr, atid each ^af yields from about four to twenty 
ounces.^ ITi's No. 4. of my first paper on the comparative 
sifength of various T^etable fibres, published in the xxii. 
vol. of the SociAty^’a^ransactlons. A •description of the 
tree has lately been published by Labillardicre, under the 
name of Arenga Saccharifera. It is the Anou of Marsden 
in his History of Sumatra, page 77 : in Rumphius’s Her. 
barium Amboynense, vol. i. page 57, and table 13. a very 
full account of this valuable palm will be found. By Louri. 
ero, in bis Flora Coehinchinensis, p. 750, It is called Bp. 
rasus Gomutiis. The cultivation of this beautiful, stately, 
and very useful palm may, 1 think, with the prospect of 
great advantage, be encouraged in the West Indies. For, 
besides the abovc.meiitioned fibr^es, which are in high csti. 
mation for thick cordage and cables in India, this palm 
Aflnrds much furnishes sugar, and abounds, as before mentioned, pro. 
'^******’fi*“8*^' bably more than any other, in wine, ' whiph, in«its recent 
state, is a pleasant and wholesome beverage, and is also con. 
verted by the Malays into ardent spirits; and when the tree 
arrives at maturity, the -pith of it is one of the varieties of 
sago meal used by these people in their diet. • 

A^ubstitiitefor I the pleasure atto Of sending you a specimen of a 
eurk. xnost curious^ nght,’vcgSi!a61e7 suT^ spreading 

stems of Aeshpnomene Jsperay a water plant, called by the 
. Rindoos af|d Bengalese Solah^ and Fool^Solah, It is em. 
ployed by them for a variety of purposes, such as floats for 
fishing nets, arfjficial flowers, &t. Might it not be advan. 
tageously cmplbyjMlnstcad of cork, in making jackets to 
swim w'ith^ pnd Iife.^ats, "fee. ? . At all events, the 
bArp circtMs^oce ^ 
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(taftt, and the {dace in trhidi^it flourishes, urill, I am per- 
suaded, be acceptable information to^ the Society. 

I am, Dear Sir, 

Your most obedient humble Servant, 

W. ROXBURGH* 


III. 

Extract from a Dissertation on Coffee^ its Histor^j Pro- 
pertiesj and the Mode of obtaining from it ike most ptea^ 
sant^ Khoksome^ and economical Beverage: Antony 

Alexis Cadet be Yaux, Member of various Acad^iesz 
vcith its Analysis^ Gkaeles Lewis Cadet, Apothecary 
in ordinary to his Majesty the Emperor^ Professor of 
Chemistry^ ^e»* 

Jt^ASSlNG over the historical part, which is sufficiently 
known, we shall confine ourselves to the chemical and eco- 
nomical. 

Haze Coffee treated zeith Water. 

When boiling water is poured on coiTec as wc find it in Decoction 
the shops, it acquires a yellowish green colour, f If ^ 

action of heat be continued, the decoction grows brown, agents, 
and a light scum rises,' which remains insolnblc. The dc. 
coctipn passes clear through the filter, but becomes turbid 
ou cooling. A lit^e caustic potash ppured ii\^o this dccoc. 
tlon gives it a^ deeper brown, and ammonia produces a simi- 
lar efiect.. Lime water forms in it a copious flocculeqt pre- 
cipitate. Sulphate of irqn converts it into^.a black \n}s. 

Solu^qn qf g^lgtine is, not rendered tUrbid by it. . Oxigem- 

* Journal dePIi^iquc, VbULXTIt..p. 216 , Sept. 1 80 fe. 
t WKen coflee is fr&h gather^, its dwoction it of afihe emerald Lake from 
green. A lake might be made of it, and hlr. Dupont de Nemours cuUi*e. 
informs me;|€hat inthd West Ini^cs it It uted ids vrashhig and co- 
louring'mapt, « \ * 

ized 
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oir corm 

ized muriatic acid difnifUft. tbildaeoctioa pi iU Colour bstjii 
part; aud^ if anall^Jmaddcdto Ub(BCooie» 

red. 


Distatadon, 

PiNtnied yicl^ I diitiUed eight pounds of wafer with a pound of raw 
edavoiatUeoil#^j|^ and obtained an aromatic water, on the surface of 
which were a few drops of a concrete oil, similar to that of 
Ae mj^rka cer(f(tf€y or candleberijr myrtle. Thedeeoetion 
’ remaining in the sdlt was viscous. This I diluted with a 
little water, and poured into it alcohol. A copious precU 
pitate was thrown down, which, eollectod on a filter, was 
soluble in water, and had all the characters of mucilage. 
The coffee from which the water had been distilled, being 
dried in a stove, and digested in alcohol, afforded a tincture, 
which gave e precipitate on adding water. 

The aqueons decoction of raw coffee does not redden ve- 
getable bines. With litmus it even prodnees a greea. All 
the chemists who had analysed coffee before me have said, 
that the decoedon hdd in suspension a free acid, which red- 
dened blue vegetable colours. Geoffrey even went so far as 
to assert, that water distilled from coffee by the beat of a 
and mntainod water bath was rendered very sour. I have tried five differ- 
no arid. ent sorts of coffee, and repeated the esperiment more than 
twenty times, but the decoction never appeared sour to me. 
decomposes sulphate of alumine, and precipitates its 
alum. earth, whith it colours slightly. 


The drcoctioii 
gummy. 


Kfflin left tn 
the coffee. 


Tire decoction 
tiimc'l Hciiius 
green. 


Raio Coffee treated with AhokoL 

AYcnhoi ex> ATcolioI becomes slightly dnged by standing on dry coffee, 
•tracts its resin, ^^en whhout heat, and holds In soiodon a Considisrable 
quantityof extracto.resinous matter. If water be added to 
this tincture, it turns milky, and the resin falls down of w 
dirty white colour. With a solution of sulphate of iron 
the precipitate is green ; with niuriatic acid it is’ fawn- 
ntraci coloured. The coffee exhausted by alcobola and afterward 
and mucilage, treated With water, still furnishes eoctractivo matter and 
mucilage* 

iifimcdhtc From thcfft preliminary experiments we may conclnde, 
pfincipics of that raw coffee contains, 1. an.aroiQatic pilndpli? soluble in 

water t 
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uralfert 9. a mrif «f cutftMjdil: 3. ». TtaHa-ayi aObt, 
in takfabie aiu'adaace: 4. a giuB in fMater quantity: 5. 
ipdiie add, bat no tannin: 9* extroctire matter: 7. a little 
dbnmen. 

ObtenatUmt, 

If 4he decoction filtered while hot becone turbid oft cool, tkneni re- 
initf it k because it holds In s«dtttfon by means of the heat 
little ^sin. Alkalis reeder it brown ; thdr usual effect on 
Teg«^le decocUonsh Lime water precipitates it, because 
on tne one hand gallate of lime Is formed; and on the other * 
the gummy eitractiTe matter unites with tee earth, and car- 
rics it down. The same may be said of tee sulphate of aln. 
mine. Spirit of wine separates tee mndlage, because gums 
are not soluble in alcohol ; and water precipitates the alco. 
holic tincture, because resins are insoluble in water. This 
precipitate by water is white in consequence of its extreme 
division : by sulphate of iron green, because it is mixed with 
gallate of iron: by oxigeniaed mnriadc acid fawn*colouredj; 
because the oxigen, attacking the resin, sets bare a little 
carbon. The insoluble scum formed on the surface of tliu 
decoction is a little vegetable albumen coagulated by boiling 
water. To obtain this, it is necessary, that the water should 
stand some time on the coffee cold, before it is heated. 

Proportions % Approximation. 

Though it is nut of much use to inquire into the pro- Pioportiont of 
portions of the immediate principles of coffee, uince these 
proportions must vary as the berry is more or less ripe, and 
according to the place from which it comes, and the time it 
has been kept, I have deemed it not superfluous, to csti. ' 
mate them as nearly as may be. After several qpmparativo 
oximrimcnts I have found, that eight ounces of coffee afford 
nearly 

oz. dr. {[r. 

Of mucilage ' > . . 10 0 

{lesiq . . . . «.010 

Colouring extractire matter. . 0 f o 

Gallic acid . ^ . . 0 3 .30 

Faroachyma . , . S .3 36 

Vegeteble albumen . • . 0 0 10 
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Coffse ;;crmr* It has long bccat IlmwiI; tiM coffee geiminates in lioBhig 
watS-** ^**^*'"*^^**®*^ (see Bomare'a* Dio(;* jirt Cnfij) and I: horo Teriicd, 
blit not in alco- tills fact. Bot it does not germinate in botliiig alcokoh; 

either because the temperature is not sufficiently faighy or 
because the water is necessary twits germination, or because 
alcohol destroys its Tf^etatiTe aetioii. 

Martinieo and I hare compared the decoctions and tinctures of three dif« 
alike**”" forent' sorts of coffee; those from Mocha, Martinico^ and 
the Isle of Bourbon* ~ The last two appeared to me to for« 
* nish the same principles in the same proportions, bntthat of 
Mocha differ. Mocha differs essentially from the others. Its decoction was 
' much less saturated, Its alcoholic tincture was . higher co- 
loured ; it contained less gum and less gallic acid, but more 
resin and more aroma* 


Torrefyetion. 


T ffeet of mast* 
inf. 


•IHtfimri to 
it to a 

proper point. 


To know what changes are produced in coffee by roasting, 
I examined the phenomena that take place daring its torre- 
faption in the open air* 

At first the coffee, being penetrated by the caloric, in- 
creases In bulk; it crackles, and becomes fawn-coloured : 
tile arillns or pellicle that enrclops the seed, separates, and 
as it is rcry thin and light the least breath blows it away. 
The coffee then diffuses, a very agreeable aromatic smell. 
This rapour grows more intense ; the seed smokes, and turns 
brown : presently the smell changes’, and becomes slightly 
cmpyreuinatic ; the coffee sweats, and becomes oily on it.s 
surface*; it ceases to smoke, and if the action of the fire 
be continued it is carbonized. 

The interral that separates the instant that the coffee btv 
comes coloured from that of its carbonization is sufficiently 
long, to render it difficult to determine the point at which 
we should stop, in order that the berry may retain its most 
agreeable properties ; but in order to approximate this point. 


Taf on In eof- * trapped up some roasted and sweating coffee 

fee. In blotting paper. This paper. Imbibing the oil, remained greasy 

and transparent for more than a year, which indicates the existence 
of a fat oil in Uie berry. I could not sqiarate any such oil, how- 
ever,*either by pressure, boiling In water, or the action of caustic 
alkalis. 


which 
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which, is of 80 much importance to be^known, I divide the Three staps of 
process of roasting into «thrce disdnet periods: 1, thatia 
which the berry loses its natural colour^ and assumes that ' 
of bread raspings, or dried ahiionds: 2, that in which it 
acquires the brown red of a. dry chesaut: 3,, that in which, 
become almost black, it \% still not charred. 

1 took six ounces of Martiqico coffee, diTided them into Experiment, 
three parts, and roasted them separately ia these three de* 
grees. . * ' . 

The two ounces slighdy roasted, and of the tmlour of Lost of vreiaht 
dried almonds, lost on the fire.tWo drachms* {These I shall 
call No. 1. 

The two ounces roasted to a ebesnut colour lost three •TSJ 
drachms. These 1 call No. 2* . ^ 

The two. ounces roasted to blackness lost three diachmi or ucar 
forty tiCight grains. These I shall dtatiuguish as No. 3. 

No. 1. passed through the mill with difficulty. Infused Slightly roast- 
cold, the infusion contained tannin, and precipitated solu^ 
tion of gelatine ; it was very aromatic, * and had the da. 
your of aimnods; there was not the least bitterness, but a 
sufficiently decided harshness. Infused hot* its aromatic fla. 

Tour was the same; and its taste remind^ nie of that of 
the almond cak^ called nougat. It was not at all bitter, 
and the harshness was less perceptible. 

No. 2. was more easy to grind. To ;pqld water it gare Higher roasted, 
out less tannin; its aygma^c flcTour yyisk9^G^\QT^ and it bad 

, ,i ". •* 

*Thc object of retaining the ^yrhif;]^ Is diBsipated by a Two methods 

strong heat, has given rise to tvjfo proce^se^ .which fT® Opt alto- retain 
getlier iciefTectual. Tlie first; ado|^ed in kij^ia by sonv per- •*‘*^**w^' 
sons in France, consists in {mttinrilito the Sylffi'drical roaster a lit- butter in the 
tie fresh butter, when the cdflie l^nsttiWdolodredi No more roasting; 
must be used than will slightly vsmish thesUrfaee of the berries. — 

The butter retains a part of the essential oil, that would have eva- 
porated. It is not a bad method,- butiUmetimes it imparts to the 
oofiee a peculiar dayouc, which Pvety4^y dpp9 QQt life* 

The second consists io^sp^(Ut^tbc,|p^tcdJcpif^». wlu)^ hot powdering with 
and sweating, on writing paper, and ppVdcrijjgjt lightly .with su- 
gar. 'llic sugar absorbs the oil ol the ^ffee, retains its aroma ; 
but it docs not appear to me to inqyase the pitoantness 'of the cof- 
fee, and renders us uncertain how much sugar to put into a cup. 

.mpyc 



ifidte hf the lOM 'of Si^t «fi^,'btttii^h«rbittenie^ tior 
AkNhnaM, iMfuitHl'in ]tc»t iilfitiar' ’it garie out iM^ther mort 
tufa!, nor more aroitis. ' 

yfeiy highly No. S. wis reduced to powder very emdly. To cold 
wasicd. water tc imported eeoreely ony 'wtena: its taste wu^empy> 
ceamstic, ond sUgbtiy bitter : khd the piiAdpitatc it afforded 
udfh Mdadoh df gdstitib irte hardly peti^ptiblc. The in- 
fodoaite hot-wdterwat more bitter, mdre empyrcumatic, 
and had o More dbtiiict oroma. 

in- " Alt' Acte iafntidas eotttdaed taucilage and gallic acid, but 
"n^'daeid ** toanto } for the proportious of 

Snm aad add iaereased with the degree of torrcfaction, 
*»»»• while the taMdadlBiiiished. 

«sUic acid a Mr. Boailloa Lagran^, in ad exoelleat paper on galls,* 
n^catioo ofiud already egMdder^ ' die gallieaeidtt a modification of 
tanning arid these etperfawats lend to confirm his opinion. 

■JExgmtaattim ^ tke Roasted Coffee. 

As the immediate prindples of cofihe are not equally so. 
table or voladie, it wu necessary to make a comparatWe 
asaadnatlon of the hot'nnd cold infusions of the Arec sorts 
of coffee, u wen as of their decoctions. 

InfuHoa fit CM Water. 

Boasted ee^ ' I poured dgbt Ounces of distilled water on one ounce of 
mmmted in youted and ground coffee, aad after they had stood togc. 

* ther two hours, I filtered the liquor. The infusion was of 
a wry dear brown, did not redden Uue paper, wu black, 
eaed tqr snf^tete of bon, and sli^tly precipitated solution 
of gdatine. Akohoi eepaiatod thnn it a little mucilage, 
andgaeo the infkdoa the suoU of juniper. Mocha, Bout. 
bon, and Martinieo eofbe eihihUed the same characters. 

Hot h^stsha. 

infused, t infused an onaco of roasted and ground coffee for a 

qnarterof aabMrtafsigiMoWMeeaf wateratrOB ( 190 « F.) 
ThfeiafinioB' did tint redden Hteinsj or precipitate solution 
of gdatlpe^ bntfianned ink with snlphate of iron. Alco. 

* See Iwrnal, ^ 58 of the present Volume, T, 

hoi 
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liot separated more gnm from it thim from the cold infu- 
•too. The three sorts of coffee edmpocted themselves the 
MW la these experiments. 

Decociwn. 

1 boiled two oiiaeee of powdered coffee in one pound boiM. 
of water, and eontiaqed tb hoMeg/or two hours. The 
smdl of the decoction was indnltely less agreeable and aro* 
made than that of the infnston. It did not change the co^ 
lour of blue paper, or precipitate the solndon of gelatine, 
but was blackened by sulphate of iron. Alcohol separated 
from It much more mucilage than was found in the infusions, 

In proportion to the quandty of coffee. The three sorts of 
coffee afforded the same results. 

If a filtered and limpid decoction of coffee be boiled a Effect of long 
long dme exposed to the air, it grows torbid, and deposits 
a black powder, which^ has somedmes been mistaken for 
resin, but is only oxtracd?e matter highly oxigenized. Phy. 
sicians and apothecaries have not yet sufficiently examined 
the action of the air on vegetable decoctions; but they might 
derive from it some inCormadon reipeeting the more or less 
active properties of certain medicines. 

Extract of Coffee * 

The decoction of coffee, when filtered and evaporated 
to the consistence of an extract, has no longer the aromatic 
odour of the infusion. Its taste is bitter. Heated widi 
alcohol, this extract colours it with its extractive matter, 
but the tincture affords no precipitate on the addition of 
water. Hence we may conclude, that the decoction of 
coffee, after it has been filtered or 6too4 settle, contains 
no resin. 


S]^rUuou8 Tincture qf roasted Coffee. 

Roasted coffee digested in alcohol afiords a high coloured Tincture, 
tincture, from which water precipitates a larger quantity 
of resin, than from the tincture of dry or raw coffee.-— nv coffee. 
From the latter the resin is wUte: from the tincture of 
roasted cofiee it is fawn coloured. 

Observattone 




lEffects of 
roasiirig. 


/ ptserp0Um9M- , 

It. Allows from diesaexfUBlteciifs^ ' that foatting dcrcl^ps 
tlie odorant and resinona prmcipla8x>f coffoo^. and forms in 
it tannin, which is soluble only in cold water. This is a 
Tery singular phenomenon. add manifests itself in 

eofifooi at erery temperatnie 'Of'the water employed as a 
mettstruum^ The gum and aolaniing entfactiTe matter are 
more abundant in the dacoetton than in the infusions ; but 
the aromatic prindpia iamoie perceptible and more agree- 
able in the latter. 


Dualled Water of roasted Coffee. 

Water dutilled Idisiilled seroral .quarts of water from roasted coffee. 
^ n^roasted . The water was impregnated with the aroma of the coffee, 
and carried orcr with . it,, some atoms of concrete essential 
oil, like -jiliat obtained from the distillation of raw coffee. 
Reagents did not demonstrate the presence of any substance 
in solution in this water. 


Irfumiu and Pecodions compared. 

Treated firtt . To find the different solubility of the principles of coffee^ 
viih cold water it f^i* mQ to Subject the same powder^ of roasted 

coffee to the successive action of infusion and decoction. 
For this purpose 1 placed in a filter two ounces of coff ee, 
end passed cold water through it, dll the reagents ceased to 
indicate the.presenQe of the matters in sidntion. Sixty-cight 
ounces of cold water were nececimry |o direst the coffee of 
all the matter thqs soluble. I divided this water into seven- 
teen portions of fou|^ ounces pach, as they passed through 
the Biter. All these contained gallic acid in proportion to 
the order in which they passed through : the first four took 
up gum ; but only tte first indicated the presence of tannin, 
by precipitating a solution of glue. 

then with ho^ The coffee having been taken out of the filtre, and dried 
•on a stove, I poured on it eight ounces of water at 75^ 
( 201 « F.) The smell of this secondary infusion was plea- 
sant, but weaker than that of coffim prepared for the table. 
Examined by reh^te it furnished a little mucilage, and a 
great deal of gallic add; but I found in it neither tannin 
nor resin. 


I took 
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I took this same coffee, already washed with cold watef, and lastly bbil- 
and infused in hot, and boiled it in six . ounces of water, 
till 'they were reduced to four. This decoction contained a 
great deal of gum and gallic acid, but little aroma, and af« 
forded Ho trace of tannin or resin with reagents. 

* Observations* 

These experiments prove, that cold water divests roasted EiFects of 
coffee of the little tannin it contains, of part of its cxtrac- ^**®*^* 
tivc matter, and of great part of its aroma; but that it 
takes up only a small portion of its gallic acid* and of its 
gum. Wc perceive, that the hot infusion is more loaded of hot, 
with both of the latter principles; but that its aroma is 
weaker. Lastly wo find, that long boiling dissipates in a of boiling, 
great degree its odour, but is highly loaded w'ith gum and 
gallic acid. If it be found to contain resin, this is only 
suspended in if, disturbs the transparency of the liquor, 
find is deposited by standing. 

Ashes of Coffee* 

'j'lioiigli it is of little importance to know what coffee Incinerated, 

reduced to ashes contains, I incinerated about half a pound. 

' * examined, 

The ashes were pretty light. Lixiviated with distilled water, 
their analysis afforded nothing but a little lime, and a very 
little potash. I acidulated the lixivium with a small quan. 
tity of nitric acid, and the filtered solution precipitated 
prijssiaie of potash of a fine blue. Oxalic acid gave with 
it a copious precipitate. It was not altered by barytes. 

Nitrate of silver turned it white. Coffee ashes then arc contain carbon, 
composed of carbon, iron, lime, and muriate of potash, 

1 did not think it necessary to ascertain their proportions, potash. 

1 had intended here to have concluded my analysis, w hen Coffee analysed 
Mr. Parmenticr read at the Society of Pharmacy a very Pays^£. 
copious memoir on coffee, written by Mr. PHyssc, an 
apothecary, who has already published several very inte. 
resting works. It is said in this memoir, 1st. that the pre- 
cipitate formed by tlie mixture of the decoction of coffee * 

* This is a mistake. It was the precipitate formed by the acid 
of coffee, as Mr. I*ayss6 calls it, obtained in the w'ay in which 
Mr. Chenevix found what he considers as a distinct principle, by 
precipitating the decoction with muriate of tin, and separating 
the tin by sulphuretted hidrogen. T. 

VoL. XVII.'— July, 1807. K with 
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with sulphate of iroa^ is soluble only in the nitric, sul- 
phuric, phosphoric, and oxalic acids : 2d. that colTee con. 
Contains a pe- qq gallic acid : 3d. that it contains a peculiar acid, 
sm generis^ which the author calls coJUic acid, and which 
he obtained by following the process of Mr. Chenerix, that 
is, making a decoction of raw coifee, Altering, prccipitat. 
ing by muriate of tin, and decomposing this precipitate by 
sulphuretted hidrogen gas 

The authority of the name of ChencYix, and the ac. 
curacy with which the processes of Mr. Paysse arc 
generally conducted, induced me to make several ex. 
periments, in order to confirm the new facts that were 
announced. 

Decoction. I boiled two ounces of Bourbon coifee in a pint of w ater, 
for two hours. The decoction exhibited the same pheno- 
mena as I had already observed. It assumed a yellowish 
green colour, which became morc'bright by the separation 
of the little albumen, and let fall a precipitate of oxige. 
nized extractive matter. This decoction, when filtered, 
turned the aqueous tincture of litmus green. 

Precipitated by 1 mixed a portion of this dceociiou with a solution of 
sulphate of iron, and obtained a precipitate of a very 
deep blue, inclining to black. This precipitate I redis- 
solved in oxigeiiizcd muriatic acid, strong and w eak acetic 
acid, tartarous, citric, and even benzoic acid, 
and by muriatic Muriatic acid rendered the liquor yellow ; but it resumed 
its transparency, after letting fall a tolerably heavy pre- 
cipitate of oxigenized extractive matter. This precipitate, 
being rodissolvcd by ammonia, gave a fine brown red 
colour to the liquor. 

Precipiute by immediate precipitate of the sulphate of iron dis. 

sulphate of solved by acetic acid, comported itself nearly in the same 
manner, except with regard to the colour, which was of a 
violet blue. It was likewise rcdissolvcd by ammonia. The 
and by acids. ’ other acids afforded nearly the same precipitate as the mu- 

j 

* Mr. Chenevix docs not say, that llic substance he obtained 
by this process was an acid, but a new product, the nature 
of which he docs not determine. [See Journal, Vol. 11. 
p. 114.] 
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riatic ; their action in general being in the ratio of their 
acidity. 

1 treated a precipitate of sulphate of iron, obtained by:The precipitate 
means of gallic add, in the same manner, and the results * 

were no way ditferent from the preceding. 

The remainder of the decoction of coffee I precipitated Precipitated by 
by muriate of tin. This salt occasioned a Tcry copious 
sediment in the liquor, which I washed with water, till no 
marks of acidity were perceptible in it. I afterward put 
this metallic compound into a tubulated phial, and poured on 
it a considerable quantity of distilled water. I then and the tin 
adapted the phial to a Woulfe’s apparatus, so as to pass 
sulphuretted hidrogen gas over the precipitate. The first hidrogen. 
portions of gas changed the mixture brown, and this colour 
grew deeper and deeper, in proportion as the liquor be- 
came saturated with tl^e gas. The jirecipitatc was de- 
composed: a hidrosulphuret of tin was formed: and the 
disengaged acid was taken up by the liquor. The liquor, 
b(dng first filtered, was evaporated by a gentle heat, till it 
was reduced to one eighth. This product, considered by 
Mr. Paysse as coflic acid, appeared to me to be nothing but Not a peculiac 
gallic acid. I not only subjected it to the action of all the 
reagents comparatively with acid obtained from galls in the Proofs, 
usual way ; but, that T might leave no doubt on this head, 

T treated galls by the same process. In this decoction the 
iiuiriatc of tin formed a more abundant precipitate than in 
the decoction of coffee : the precipitate, decomposed like 
the preceding by sulphuretted hidrogen gas, afforded me an 
arid of the same colour, the same taste, possessing the 
same properties, and differing only in quantity. I think, 
therefore, 1 may conclude, that the coJJHc acid does not 
exist; but that coffee contains less gallic acid than nut- 
galls. 

It is possible, that this gallic acid may exhibit in its com- May have some 
binations and compounds some slight shades of difference 
from the acid obtained from the gall of the oak, but it is obtained from 
nevertheless of the same nature. 

The immediate materials of vegetables, as is well known, as is the case 
though of the same kind, and perfectly analogous, are not 
strictly identical. The gums and sugars exhibit differences cipies of vege- 

K o ija t.nbles. 
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ia their physical properties ; yet all mticilagc, all saccha^ 
rine matter^ is the same chemically considered Proust 
has demonstrated, that tannin obtained from different Tegc- 
tablcs displayed some differences : it is possible, therefore, 
that gallic acid obtained from coffee may not be absolutely 
the same as that from galls, but it is not a distinct acid. 


Principles of 
coffee. 


Effects of roast- 
ing. 


Tannin pro- 
diiccxl by it. 
Treated 'vith 
water. 


Different sorts 
of coffee. 


Recapitulation^ 

It appears to be demonstrated from the analysis above 
given, that the coffee berry contains abundance of muci- 
lage, a great deal of. gallic acid, a resin, a concrete es- 
sential oil, albumen^ and a volatile aromatic principle. 
To these principles are added those found in many vegeta- 
bles; namely, lime, potash, iron f , carbon, &:c. Torre- 
faction develops the soluble principles; but it must be 
moderate, if wc ucould retain the aroma, and not deconi- 
pose the acid, the gum, and the resin. 

The roasting adds a nenr principle, which is tannin, 
though in very small quantity* The cold infusion is very 
aromatic; but it contains little mucilage or gallic acid. 
The hot infusion retains some of the aroma; and the prin- 
ciples dissolved in it are in such proportions, as to be agree- 
able to the taste. The decoction has little aroma, and is 
much loaded with gum and gallic acid, the resin too may 
even be suspended in it, and it is less pleasant to the taste 
than the infusion. 

The coffees from the island of Bourbon and Martinico 


♦The fccula of potatoes docs not resemble that of wheat, and 
this again differs from the fccula of cassada, sago, salep, uiiiiii, 
maize, &c. Yet chemists would say of all these, that it is an 
amylaceous substance, and find in them the same k^uding cha- 
racters. 

Iron in coffee t The presence of iron in vegetables is very common ; but that 
with gallic acid, of iron in a vegetable containing a groat deal of gallic aciii, with- 
b***colour^ being combined with it, and imparting a blue or 

^ ' black colour to the vegetable, is a very remarkable phenomenoii. 

It appeared to me deserving of in(|uiry, and 1 made a comparative 
analysis of the ashes of galls, in which also I found a sensible 
quantity of iron. [It may be observed, however, that galls have 
very often an evident blue tinge; so much so, that it is commonly 
considered as an evidence of superior quality. T.] 

do 
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tie not perceptibly differ from each other; but that from 
Mocha^ as wus obserTcd above, is more aromatic, less 
gummy, and more resinous. It is probable, that the resin Perhaps the 
of coffee, as that of most astringent vegetables, has pecu- *"®**““*** 
liar medicinal properties. As it is obtainable neither by 
infusion nor decoction in water, the habitual use of coffee 
can afford us no insight into its action on the animal eco- 
nomy. It is for physicians to make such experiments on 
the subject, as they may deem useful. 

If 1 might be allowed from this analysis to draw pre- Domestic use 
cepts applicable to the domestic use of coffee, 1 would say, 
that it is possible to make excellent coffee from every kind 
of the berry found in the shops, provided it be not damaged. 

Amateurs look to three points of perfection in coffee: 
they would have in it an agreeable aroma, a slightly rough 
taste, and a certain d<insity, which is called bodt/*» All 
these objects, I believe, may be obtained, by proceeding 
as follows. 

1, Choose a coffee, that, when dry, has no taste of ^ 
mouldiness, or is not damaged by salt water. greatest ptrfeg- 

Divide the quantity to be roasted into two equaP'^’^* 

parts. 

3. Roast one portion only till it is of the colour of 
dry almonds, or bread raspings, and has lost one eighth of 
its weight. 

4. Roast the other till it is of a brown chesnut colour, 
and has lost nearly one fifth of its weight. 

5. Mix both these togetlier, and then grind them. 

6. T^t the coffee be both roasted and infused the day on 
which it is to be drunk. 

7. Pour four cups of cold water on four measures, or 
two ounces of coffee, and when the water has run off, set 
it by. 

8. On the same coffee pour three cups of boiling water, 
and mix the water that runs off with the preceding. You 
should thus have six cups of coffee. 

* Some of the eastern nations value this density so highly, that 
they reduce their coffee to a very fine powder, leave the grounds 
in the infusion, and drink it as thick as a kind of tbin pap. 

9. The 
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9. The moment you are going to drink the cofl'ee, heat 
it over a brisk fire, but do not let it boil. 

10. The infusions should be made in a china, earthen* 
ivare, or silver pot. 

Such is the process pointed out by theory, and I can re* 
commend it from experience. 


payee's To give the whole of Mr. Paysse’s memoir, alluded to 

Mso raw CO e would occupy too much room; but we apprehend 

it will be acceptable to the rt^adcr, to have subjoined the 
conclusions which that gentleman draws from his chemical 
investigation of raw co^c; particularly as he differs, in 
some respects, both from Mr, Cadet, and from Mr. 
Chenevix. 

It contains a i. It results from all these experiments*, that coffee 
peculiar aci , ^ peculiar acid sufficiently characterised : that it is 

in some respects free, since the powder of the berry speedily 
reddens blue vegetable tinctures: and that cold water, or 
even alcohol, can separate it in a state more or less pure, 
which decom- 2. Thai the acid decoctirin of coffee easily decomposes 
tam?solm\ons. metallic solutions, as those of tin, lead, 

iron, &c. 

Precipitates of 3. That the precipitates obtained by a mixture of this 
deewrton more ^ metallic solutions arc more copious 

copious, be- than those formed by (he pure acid, because the decoction 
cause less pure, contains extractive matter, colouring niUttcr, albumen, &c. 

beside the. acid. For the colouring matter is partly preci- 
pitated by the affinity it has for the compound, formed of 
the coffic acid with the metallic base; and on the other 
hand the albummi, being separated from the acid which 
promoted its solution in the liquid, falls dow n and in- 
creases the bulk of the precipitate. To be convinced of 
the truth of this, nothing more is necessary, than to boil 
a coffat of tin, lead, or alumine, in a coloured vegetable 
decoction, to obtain the result in question. 


Methods of ob- 
taining the 
acid. 


4. That the acid of coffee may be obtained sufficiently 
pure by mixing a decoction of coffee in water, or a tine, 
ture of it in alcohol, with the .muriate of tin or of lead, 


and afterward decomposing this combination by sulphuretted 


^ Annale$ df. Chintie, Vol. LIX. p. 196, August, 180(5, 

hidrogen. 
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hidrogon, as IMr. Chcnciix did ; or by decomposing coffat 
of lead by the sulphuric acid. 

•5. That this new acid is not crystallizablc in the state in It ii 
which I obtained it; but is completely soluble both 
water and in alcohol. 


That it is capable of decomposing the prussiate of Decomposes 
iron contained in the prussiate of potash, forming with thisfjl^Jlf*^,'^^ 
metal a green precipitate: and in this respect it may be of a green preci- 
great service to chemists for obtaining prussiate of potash 
perfectly pure, which hitherto they have been unable to 
deprive of a certain portion of iron, it retaining this with 
so much ohstiiiacy. 

7. That the colour it communicates to the oxigcnlzed Its effects on 
and green sulphate of iron appears altogether new*. 

8. That the attraction of the compounds it forms with May be of u$!e 
tin, lead, antimony, and aluminc, for the colouring part“ “ 

of vegetable decoctions or infusions, may render it of use 
in the art of dyeing. 

9 . That the dittcrent kinds of coffee contain it in nearly in all kinds of 
the same proportion ; and that it exists without alteration, 

though ill smaller quantity, in the infusions and decoctions 
of coffee roasted in different degrees, as well as in the pro. 


ducts of its distillation. 

10. That the comparison I made of the properties ofDiffenboth 
this acid with those of the gallic acid and tannin did 

show me any identity of nature between these three very 
different substances. 

11. That the peculiar principle obtained by Mr. Chenevix k was the pe- 
was, no doubt, the acid substance in question ; though it ob!ained?y 
was not examined with sufiicient strictness by that learned Chenevix. 


chemist. 

12. That, having examined the infusions and decoctions No tannin in 
of different sorts of roasted coffee, thiy did not afford me coffee, 
any proof of the existence of tannin, by mixing them with 
gelatine, as Mr. Chenevix asserts. 


* Coffic acid, dissolved in six times its weight of water, added 
to a solution of oxigenized sulphate of iron, immediately gav« it 
a fine green colour ; and after it had stood six hours, a precipitate 
of the same colour fell down. To a solution of green sulphate it 
gave at first a very light green tinge, but this grew deeper, after 
it had been some time exposed to the air. 


13. That 
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Coffic acid 13. That the acid of coffee is capable of uniting with a 
varh^Tases many bases, and forming peculiar salts, decomposable 

* with more or less facility by fire, and the powerful acids ; 
and that its affinities appear to follow a law altogether dif* 
ferent from that of most of the known acids, since its 
but most feebly union with alkalis seems to be the weakest. 

decomposed by hot sulphuric acid, and the 
and -fiduced to nitric, muriatic, and oxigenized muriatic acid ; and reduced 
malic aud. latter, as wcdl as by the nitric, to malic acid. 

Contains much 15. That, from the products obtained by its analysis by 
mUe hidrogen. appears to be composed of a great deal of carbon, 

with less hidrogen and oxigen. 

Component 16. That 100 parts of aqueous extract of coffee, the 
watery extmet P**®^**^* about 750 parts of the berries, afforded me of 
cofiic acid 55, extractive mattered, vegetable albumen 5, and 
resinous matter 9 ; the loss being 6. 

17. That, to adopt the language of modern chemistry, 
this acid ought to be called the cojffic^ from the name of the 
substance from which it is taken. 

Ashes. 18. That the incinerated residuum of coffee is composed 

of muriate of potash, lime, and a portion of iron, the 
quantity of whicli was too small to be ascertained. 

Remote princi 19. Finally that coffee, from all that has been said, is a 
pies of coffee, gubstancc Containing carbon in much larger proportions 
than hidrogen, oxigen, or azote ; the existence of all these 
having been evidently demonstrated by the formation of 
oil, pyroniucous acid, carbonic acid, and ammonia united 
with this acid, in the destructive distillation of coffee. 


JV. 


AccoutU of the Existence of Platina in the Silver Mines of 
GuadtAcanaly ifi the Province of Estremadura^ Jiy 
M. Vauquelin*. 


Platina found 
only in South 
America. 


Hitherto platina had been found only among the 
gold mines in South America, at Santa Fe, aud in the bai. 
Uwick of Choco. There was a report a few years ago, 


* An. de Chim. Vol. LX. p. 3l7j Dec. 1806. 


that 
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that platina had been discovered in Siberia ; but this has 
no more been confirmed, tlian that spread fifteen years ago, 
of its existence in a ferruginous sand at St. Domingo. 

Having been lately employed to analyse the ores of the 
celebrated minus of Guadalcanal, in Estreinadura ; which, lijtdy reopen- 
aftQT having been shut up for a long time, have lately been ‘*«1* /wnji’h 
opened again at a fresh place; I discovered in one variety 
of these ores the presence of a large quantity of platina. 

This ore is of a gray colour, and bears considerable re- from a variety 
scmbJancc to that known in France by the name of gray 
^ilvor ore, the fahlcrz of the Germans, [properly gray 
copper ore.] It contains copper, lead, antimony, iron, 
sulphur, silver, and sometimes arsenic. Its ganguc most 
commonly consists of carbonate of lime, to uhieh are 
added sulphate of barytes and quartz. In the month of 
October last, 1 communicated this discovery to my learned 
colleague, Mr. Fotircroy, whose knowledge and friendship 
hare been continually serviceable to me for these twenty 
years. This fact, which appeared to him highly important, 
he persuaded me to verify, 'by experiments so iiuineroiis 
and varied, that they should be open to no dispute. 1 fol- 
lowed his advice; and the follow'ing are the results of my 
researches, which have left no doubt in my owm mind, 
though hitherto 1 have been able to operate on no con- 
siderable quantities of ore. 

The platina appears to exist in various proportions in It w in y^rioift 
the silver ores of Guadalcanal. Some specimens afforded 
mo as much as twenty marks to the hundred pounds, or ten to almost 
per cent; and some exhibited merely traces of it, that 
were scarcely perceptible; which indicates, that it does 
not form an essential, or properly constituent part of the 
ore, and that it is simply mixed in irregular quantities in 
various parts of the vein. The silver appears to be in The silver 
the same case. In fact this varies greatly in its proportions, 
as I have found in the gray ore of Guadalcanal from four cent, 
marks to fourteen, or from two to seven per cent of the 
whole weight. 

The process I employed to extract the platina from thc^e Mode in which 
ores, after several comparative trials, consists in the fol- 
lowing operations. 1. After having reduced the ore to a 

fine 
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parting nore-;- 
sary !«> obtiiii 
th(* platina, 
and even ihc 
silver. 


It is ill the me- 
tallic state. 


tne powder, 1 roasted it with a gentle heat, stirring it con* 
sfantly, to avoid the fumes. 2. I tlicn fused it with an 
equal quantity of cojnmon potash, and thus obtained a 
metallic button, consisting of platina, silver, lead, copper, 
and sometimes a little antimony. The iron and part of the 
lead remained in the scoriae. 3. 1 then separated the copper, 
antimony, and rcMnaiiider of the lead, by cupcilation; 
which left me only the silver and platina. 4. I parted 
the platina from the silver hy means of aqua fortis, or the 
nitric acid of tlie shops^ which dissolved the silver, and left 
the platina behind. This 1 washed, and heated again, to 
give it the metallic lustre. 5. If the lead naturally found 
in the first metallic button were not suflicient, to carry oft' 
all the copper in the process of cupcilation, I subjected 
the metal to this operation a second time with a fresh por- 
tion of lead. 6. On the contrary, if the quantity of silver 
were too small to allow the aqua fortis to act on the alloy, 
I added a fresh portion of this metal, as in parting it from 
gold. 7. I ought to caution the reader, that the aqua fortis, 
if it be not sufliciently diluted, will dissolve a portion of 
platina at the same time with the silver ; which is easily 
perceived liy the brown colour the solution assumes. 

If platina be found in the gray ore of Guadalcanal in 
a proportion that will allow it to be extracted wdth ad- 
vantage, of which, according to my first researches, there 
can scarce be any doubt, it will require to be parted by 
means of aqua fortis, in the same manner as is practised 
with respect to the gold extracted from silver ores: and 
even if there be no advantage to be derived from the pla- 
tina extracted by this process, it will be necessary to employ 
it to obtain the silver ; for by any other mode these two 
metals will be found united together from the similarity of 
their properties. * 

Platina appears to exist in the metallic state in these ore^, 
for the simple acids do not dissolve the smallest quantity of 
it, and it is constantly found among the sulphur and silex, 
when the latter constitutes part of the gangue. It was in- 
deed by examining these rcsidiiums of the ores,, and treat- 
ing them in succession with nitric and muriatic acid, that I 
first perceived the platina. 


What 
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What is remarkable on the present occasion is, that Neither of the 
neither of the four metals recently discovered, which ac- 
company platina ia the ore from Peru, is found in that of. 

Spain. This is a consideration of much importance, since Will afford 
it will greatly influence the means of extracting this metal, platma. 
and sKice it gives hopes of obtaining it in a state of purity, 
which cannot be attained with the platina of Peru, but by 
means of difliciilt processes and great expense. 

If these hopes be realized, as every thing tends to per- 
suade us, we shall have in Europe, and at hand, a precious 
metal, which will soon become of great utility for the 
purposes of natural philosophy, chemistry, the arts, and 
even domestic economy, in fabricating a variety of in- 
struments, vessels, and utensils of every kind; since, with 
all the advantages that gold enjoys, it unites several pro. 
porties, that render it gr^satly superior to gold*. 


V. 

Carbonhation of Tiirf^ or Process hjj ichivh all possible 
Advantage ma^ be derived from Produds hitherto weg- 
lectcd in that Operation^ executed in the Year of the 
Republic 11/ bij Antony Tuillaye-Platei., House 
Apoiheeanj at the IIoteUDicu at Paris i. 

1. HE idea of the experiments, of which I am going to 
give an account, was suggested to me by the discovery of 
thcniiolamps. 

* Perhaps this discovery of Mr. Vauqueliii may account for the Ancient 
two ancient candlesticks in the cuUiedrai of ilildesheim, in 
Saxony ; made we believe long before any platina could be brought } 
from South America, though we do not know their exact date ; similar or«. 
and mentioned by Professor Cramer, of that place, in his Letters 
on Natural Philosophy. These are described as wJiite, and nearly 
as heavy as gold, and probably therefore consist of sucji an alloy 
as would be obtained from a portion of tlie ore of Guadalcanal 
rich in platina and poor in silver ; and which Bishop Bernward, 
their maker, though one of the most skilful metallurgists of his 
time, did not know how to separate. T. 

1 Aiinulcs de Chimie, Vol. LVlll. p. 128, May, 1800. 
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Mannfactorj 
for charred 
turf. 


Turf first 
jUrcsscd. 


Mode of 
placing it to 
‘charred. 


Products by 
distillation. 


The gasspR 
supply fuel. 


I was at Rouen, employed at the hospital under Mr. 
Robert, chief apothecary, a man for whose talents 1 have 
the highest respect, on more accounts than one; and he was 
repeating some experiments relatirc to these discoTerics, 
which when 1 saw, 1 conceived the idea, that the apparatus 
might be employed for more carbonizing processes than 
one; and 1 communicated to him my thoughts respecting 
some questions, that had been put to me, on the possibility 
of converting turf into a charcoal, capable of being sub- 
stituted for thi; wood. 

It had been proposed to me, to form an establishment 
capable of manufacturing a very large quantity at a time. 
Mr. Robert approved my scheme ; gnd, assisted by his ju- 
dicious advice, I undertook a manufactory of turf charcoal 
some miles from Gournay. 

1 had already obtained some success, when circumstances 
foreign to the busine.ss occasioned it to fall to the ground,* 
and ruined an undertaking on which 1 had long rested all 
my hopes. 

Though 1 here bring forw'ard new methods, it does not 
follow, that tliG product of some manufactories, among 
others those of Meaux near Paris, are not of good quality, 
as the public begin to be sensible. 

In order that the turf may present the greatest possible 
substance in a given bulk, I expose it to a regular con. 
tinned pressure; by which means it quickly loses all the 
water it contains, its desiccation in the air is more speedy, 
and thus wc gain the advantage of a saving of time. 

After this pressure, though the charring might be per- 
formed without this preliminary operation, care is taken to 
place the turfs so, that the masses they form shall present 
demibbstructioiis to tlic air, to accelerate its currents. 

In this state it is subjected to carbonization by means of 
an apparatus, which will be described below. 

Observation having proved, that vegetable substances 
afford advantages even in their distilled products, 1 con. 
eluded, that the oily and condensable matters should be se- 
parated from "the gasses, which 1 intended to employ as a 
supplementary support of the combustion. 

This observation is so much the more valuable, as these 

very 
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Fcry gases may supply the place of one fourth of the turf 
or combustible employed in the carbonizing fire, an ad- 
Tantage hitherto neglected. 

I would beg leave here to remind the reader of some facts 
relative to the order in which the gasses are disengaged, 
during the action of caloric applied to vegetable sub- 
stances. 

It is known that caloric, in contact with these vegetable Effect of ca- 
substances, disorganizes them wholly or in part; that it^^"**'* 
solicits their three remote principles to combine according 
to their various affinities, and at different temperatures; 
and that the results arc products very different from the 
original compound. 

Thus, for example, the most volatile substances, or First products, 
those the principles of which have the strongest attraction 
for each other at a low temperature, arc first disengaged ; ' ’ 

the water, oil, and vegetable acid, pass over first, whether 
they were partly contained in the vegetable substance, or 
that their principles were induced to combine by the pre- 
disposing affinity of caloric : but at a higli temperature, at 
a red heat, carbon decomposes water, this ceases to be then carbonic 

formed, and the carbonic acid passes over, with carburetted ?*^'**» 

^ buretted hidro- 

hidrogen surcharged with carbon, and oxidulc of carbon ; gen. 

the fixed substances remain in the distilling apparatus; and, 

if azote be contained in those substances, it is at this period 

the carbonate of ammonia is disengaged. 

Though the phenomena take place in this manner, in small Carbonization 
masses, heated equally in all their parts, it is not the case {it/es different 
with several hundred weight of materials, the outside of 
which will be carbonized, while the centre of the mass has 
scarcely experienced the effect of the caloric acting in the 
inverse ratio of the square of the distance. 

Accordingly we may expect to find the products differing Proportions; of 
in their proportions at different periods? thou the water, 
oil, and acid, will predominate at first, and will subse- 
quently decrease in their proportions, and be more car- 
bonized. 

We shall then find a black, oily, acrid substance appear, Empyreumatic 
more or less heavy, which is^the empyreumatic oil, and in-^^^* 
dicates a carbonization approaching its end in a favourable 


The 
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The last result is a fixed black substance, tolerably homo- 
geneous, and weighing more than an equal bulk of charred 
wood. Frequently, in consequence of the sand, the oxide 
of iron, and the compactness acquired by the prcTious 
compression, this substance is the true charcoal of turf; 
which sometimes, before it is obtained, furnishes a certain 
quantity of sulphurous acid, arising from the combustion 
of the sulphur and sulphate of iron contained in such turf 
as 1 have dug. This justifies to a certain degree the com- 
plaints of persons, who refuse to make use of this com- 
bustible; but this slight defect may be removed by very 
easy means, which I employ in burning turf in rooms, 
and of which I shall give the parttcithirs hereafter. * 

I shall now give a description of my apparatus, Avhich 1 
shall divide into two parts ; the first describing the furnace, 
the second the interior part, whicli 1 call ihcrmolampic. 

The furnace is square, terminating' above in an arch ; 
and in the front appear three aiiertiires, one over another. 

Its inferior part, in which is the tiKli-hole, is shaped in- 
teriorly like a wedge, the base of which is the aperture, 
one of the square sides lying uppermost and horizontally', 
the other, an inclined plane, forming the bottom. This 
form prevents any ashes from lodging in it to obstruct, the 
fire, and renders the current of air more rapid. It is 
obvious that the upper part of this ash-hole is formed by 
the grate, which consists of movable bars of iron arranged 
parallel to each other by means of a cross piece. This 
arrangement facilitates the arrival of the air, and accele- 
rates the combustion. Above the ash-hole Is the second 
opening, which is that of the fire-place, and is carefully 
closed with a large stone shod uith iron, and furnished 
with two rings, to admit a by which the door is re- 

moved whenever fuel is to be tlirown in. See Fig. 2. 
Plate III. 

The third aperture is perceptible only by the projecting 
part of the bottom of the chimney, which suggests that 
the smoke is obliged to surround the interior apparatus : 
and this is in fact the case, since it returns to find an exit 
exactly on a level with the bottom of the thermolamp, 
which is supported by the interior and anterior part of 
the furnace. 
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By the chimney it may be observed, that the superior 
aperture is less than the inferior, which is indispensable in 
this construction ; and this leads me to say, that there al- 
ways exists a direct ratio between the apertures of the fire- 
place, the ash-hole, the place where the smoke enters into 
the chimney, and that at whicb it finds its exit, which 
should always be proportional to the height. Thus ash- 
holes of a moderate depth and aperture, fire-places narrow 
and well closed, turns {chicanes) artfully managed, and a 
convenient issue fur the smoke, all united constitute a 
furnace, the good qualities of which are demonstrated by 
experience. See Fig. 1. 

The second part of iny apparatus, which 1 call thermo- Thermobmp 
lam pic, is so arranged, that its lower part is horizontal, 
and forms a long square. The upper part of its W'hole 
length is an elliptical arch, terminated at each extremity by 
a vertical plane, in the middle of which is a funnel or tube 
bent at a right angle, serving to convey the products that 
arise, by distillation into the middle of a condenser, con- C(>ndcn^;er. 
sibling cither of a stone hollowed out, and covered by a 
plank W'cll luted to it, of a small wooden cask standing up. 
right, or of a cast iron tube surrounded by a stream of 
water. From the.se issue tubes to convey the inflammable Gas pipe-*, 
gasses into the fire-place, that they may serve, as 1 men- 
tioned above, instead of part of the fuel employed. The 
funnels above described are furnished l*ach w ith a key, to 
intercept the communication between the outer air and the 
charcoal, while still hot : for experience has proved, that 
charcoal thus prepared is capable of spontaneous aceension. 

This phenomenon, it is said, may take place in large heaps Charcoal 
of charcoal long prepared ; and, though I confess I never 
saw such an accident, it is certainly prutlent to guard 
against it by currents of cold air traversing the heap in 
various directions. See Fig. 3. 

The material of which the thermolampic apparatus is Material- 
composed should be sheet iron, or thin cast iron ; though 
one or more common cylinders may be substituted instead, 
placed in a suitable manner, and furnished at their extre- 
mities with tubes for conveying oft' the gaseous products, 

&c. ; taking care that one end may be opened by means of 

3 a hook. 
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miwningfor a hook, and closed with a proper lute. To all these must 
added, that the part of the furnace, through which the 
substance to be charred is introduced, should be made only 
of dry bricks, and corered with wet clay, 
position of the Whatever bo the form or material of the thcrmolamp, it 
appanttts. ought always to be placed horizontally in the furnace,, and 
have its extremities resting on the side walls. In this situ- 
ation the bottom and circumference will receive the action 


of the fire, which must be fed with the bad turf, as I have 
mentioned, assisted by the gas from the lateral tubes. 

Bar for seen* To all this must be added a bar of iron, in the direction 
of the width of the apparatus, to prevent it from giving 
way when loaded, and long exposed to heat. 

Turf dried by ^ turned the heat arising from the smoke to great 

the heat of the advantage, by constructing a kind of stove, to prepare the 
turf for the charring apparatus. The most suitable means 
for this drying process, particularly in winter, may readily 
be conceived. 


pounds 
of wood char 
fed. 


Into an apparatus disposed as I have described, I put 
upward of sixty pounds of dry wood, that I might form 
an accurate idea of its advantages ; and the following were 
the results. 


ttesults of the After having commenced the extrication of the gasses 
process. vrith turf of good quality, acquired by pressure, they 
burned wdth vehemence, and at the expiration of an hour 
furnished snch a quantity of radiant heat, that the tubes 
alone, without any addition of fuel, were capable of con» 
tinuing the operation, affording in the conclusion a perfectly 
homogeneous charcoal ; and T confess, that I never saw 
what appeared to me a more beautiful sight. How indeed 
can we behold without admiration a combustible burning 
itself, and thus saving half the fuel, that would have been 
required to convert it into charcoal ? 

Domestic use I speak of the use of pr.cssed turf 

of prtissed turf, for domestic purposes. For instance, I have found by ex- 
perience, that turf of a good quality, after having been 
pressed and well dried, produced heat in the following pro* 
portions. 

Compared with WOOd, sup- 

wood. posing the fireplace to be extremely accessible to air. There 
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Is a great advantage in burning turf therefore, flupposing it 
even not to be pressed, and Aat in this case it would re- 
quire two, three, or even four parts to one of wood; for, 
if we consider the value of both, we shall find, that for 
die same price three times as mudi turf as wood may be 
burned. 

But the public are unwilling to adopt this economicarObjectionsto 
practice, alleging, that turf emits a disagreeable smell 
and gives but little heat. 

All these errors would be dissipated, if fire places were Not valid In 
constructed nearly like those used in England for burning^j’^J,“*' 
coal or coak ; and I may add, that { have had the pleasure 
of seeing persons, wha were greatly averse to innovation, 
rejoice at having made trial of a fire place of my construc- 
tion, for the use of a species of a fuel on which they would 
scarcely deign to cast an eye. See PL IV. figs. 4, 5, 6. 

Turf does not always afford an equal quantity of char- Proportions of 
coal, and of course the quantity of ashes must vary in ^ 

same proportions. 1 have seen turf that afforded 0*98 orducod firom 
0*40 of charcoal,- which left on incineration 0*1 7 or 0*18 of 
ashes. I do not mention certain kinds, that have produced 
0*50 of ashes, since from these must be subtracted 0*35 of 
ferruginous sand, which they contained. 

The turf that 1 employed in my manufactory produced, 
after a well managed process, from 0*38 to 0*42 of char- 
coal, and yielded from 0*13 to 0*18 of ashes; but I am in- 
clined to think, that, when the saving occasioned by the 
nsc of the gases is considered, the quantity of charcoal may 
be raised by secondary improvements to 0*60. The quan- 
tity of ashes produced by turf charcoal will be thought 
very considerable, when compared with the quantity arising * 
from sound wood. Thus on examining oak freed from its-ahd fibm oak*, 
alburnum, .and of fifty years growth, we find that fifty parts 
yield^from twenty to twenty-one of charcoal, and from two ‘ 
to two and a half of ashes. 

Finally I will add, that pressed tuxf, or turf of a veryTurfmayhe 

good quality, maybe used in bamiog bricks or tiles; 

? « V* ' ^1. ^ xi. -bricks, tiles, or 

in baking common earthen- ware, &c. for three fourths ofeaithan ware. 

* This smell is produced duly by unprepared turf. 

XV1L«-JvXiT| 1807. L flib 
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the proeefts^ finiahitig It with one fourth of well burning 
wood ; and tliis earthen ware will be equal to what is com- 
monly made for domealic purpoaea^ as I hare found by ex- 
perience. 

To obtain sudi results, J hare myaclf constructed a fur- 
nace on the principles laid down abore. Neither was the 
preparation of the earth for each kind of pottery forgot- 
ten : this was the basis of my labour.* 

Oily products. 1 hare already obscrrcd, that the oily products received 
in the condenser nxight be turned to advantage. These pro- 
ducts are frequently divided into two strata: the first water, 
impregnated with a small quantity of a light oil, and con- 
taining acetous or acetic acid: the second a black, hea^y, 
acrid, very penetrating oil, thick like tar, and difficult of 
solution. This may be used for various purposes. 

Acid useful for The rectification of these oils furnishes a certain quantify 
iT^or ^forT ers means of which I have prepared tlic solution of 

orediUprmt- iron, called in manufactories iron liquor; but it is proper 
to add a little concentrated acetous acid, in order to pre- 
vent the precipitation of the iron in the state of oxide. — 
With a solution of this M>rt 1 have prepared by a particular 
method patterns of black, on cotton, silk, and n oollon, 
which were not inferior to those dyed in the usual way . I 
could likewise produce very good nankins; and tiiebufis on 
printed calicoes might be prepared nith iron dissolved in this 
acid, thickening the coinposidoii with starch or gum, ac- 
cording to the value of the article and the tint required. 

What 1 have said resimctliig iron dissolved in the acetous 
acid may be extended to the employment of the empyreu- 
matic oil hi dyeiug wool, &c. and a number of other pro<^ 
cesses, too many to enumerate. 

and manuCio- Lastly, I am persuaded, that it is possible to oxide cop- 
twring verdi* per by means of this acid, which however is afforded ia 
smaller quantity perhaps by turf than by wood* 

Jmpmvment * ^ ^ ^ mention an improvement I pM^sed 

in tUfls. tiles, and which 1 carried into execution. This ooDiwbi making 
« tongue td them <X a triangular shape, the base being very large 
andatbotlom; and with respect to the moulding, itmay besnffi- 
dentiosay^ tM two men (Wd do the work of four in a given 
time. 
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To predtite that preparation of copper, which is dttled*^* 

Terdlgris, the remains of certain dder apples might he used, appto^ 

after tike jdice has been pressed oat, of which there is a jjreat hie to this pui- 

deal throughout Normandy, that Is tamed to no account, 

eaeopt as a had kind of fhel. In this case it should be 

moistened with hpd Mur cider immediately after It is taken 

from tile press, add put into eartiien pots, or little casks, 

with plates of copper, Hr^ium super siruiumf washing the 

oxided copper with our acid, after it has thns^stood a month, 

and tiken proceeding according to the method of Mr* Chap* 

tal. Various a ild fruits, as the sihe for example, might be 

used in a simitar manner, instead df the refttse of the cider"'*' 

press. 

1 am indebted to Mr. B. B* JUfdbnre, my friend and 
countryman, and a zealous cnltirator of chemistiy, for 
the first idea of employing the pressed palp of apples in pres 
paring the acetate Of copper. 

The facts related in this paper will prore interesting I 
hope to scionce, and of some utility to the public ; and if 
X meet u ith the reader’s indulgence, my wishes will be gra« 
tlfied.^ 


Explanation of the Figures, 

Plate IJL Fig, 1. an interior view of the furnace* 

Q, Q^, upper part of the furnace. 

M, M', the chimney, the shape of which may be Tarled. 

B,’ B',’ hoops } 

L, L, tittle air holes, to accelerate the combustion at 
pleasure* 

q', the fire«place closed by a stono With two rings, to aiiU 
mit the introduction of the hook R, fig. 3* 

N, four Iron bars forming the grate. 

D Up an iron bar, fastened into the brkk work at each 
end, upon which the bars N slide* 


Explanation of 
Plate m. 


* 

* The which my-memoir was teceived, I WM IpArmed 
byMr.VM^IliHin, that Mr. Lebon, oigineercf bridgnt^l^hi* 
w«ys« inventor of the thimnolampt, Imd af^awf yr oc e art i wMf 
iin^tominetolitecariioiiiaathwo^wDadiBbiaejtpeiilieiits. f 
CQiiceiwtherefiiteitnimt juitMtoaayirithMr> Vanqualhi, llN(k 
nn^iin^ can be better contrived, thantheapparatuiof MKLdMB. 

L3 K, th* 
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K, tii« ukhole, in fom of ft w t<| gft {teeed 
ftorisontallj. 

Fig, 9. A} ft, tabes to oonTqr As gsm tlndi Ae Aon 
molamp into Ae e<mdenser. 

EyO, keys to cat off Aeftcceisof AoottatftiAlistoAo 
Afticoal^ wbOe jet hot. «, 

C, c, tabes to coftTojr Ae {puM >Aftt«M MAOondpftjdUd 
tato Ae fife (Iftce. 

F, ty condensers to be onplojed at pitssara. F Is ft 
stone hflileved ont, asdprDporiljrcoTeredi f, ft tab, or, F 
it be preferred, asmdlqnk. 

S, S', Ae p4w forwO Ascharde of Ae dbtiUed flaMs. 

F^, 3, Ibe cerbonlAig or Aormohoipie appantm* 

A, B,«inhss isBofaig oat of Ae Amace. 

B, ft crook to keep in its place Ae put opening at Ae 
side, where Ae mssonrj forms a door dosed wiA drj bricks, 
remored and replaced at enry opuaffon. 

C, body of AeapparatftS. 

The dotted lines express Ae parts Aat ate concealed, and 
are contfaraations of the lines drawn foil. 

PtotelV. Fig. 4. Interior dew of a fire place for bam< 
big tarf, or tarf Aarcoal. By Ais consttnetion it appears, 
that Ae disagr^ble effects ascribed to the burning of turf 
wre aroided. 

A, mantletree of Ae fire place. 

1^ a plate of metal, rising and falling in two lateral 
grooves by means of Ae two copper battens, C, Cf. 

B, the back, formed of ft plftte of east iron, sloping at 
Ae upper part. 

O', ^ mantie>|deee. 

F, F, Ae lidto, forminganan^ of 13fi* wiA thebottOBk 

G, akindof box, condsAig of two grates; Ae interior 
one forming a pretty open angle wlA Ae bottom of Ae lire 
place; Ae oAu, makii^ Ae fore part of Aebox^ agrietob 
altAi|of two or Aree paralld bars. By AB arrai^ement 
Ae tu^ which requires only s vmy rapid earrentof air to 
bnmii^JsfsobillA 

Dr, ^ lengA " Ae bottom of Ae he% farmed Ifta Ae 
oAar pitt of common cast itcpiu 

I, An 
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I, the the bottom of which is a litUe arched to* 

want Uie farther part, so as to giro it greater depth. , 

K| Kff K.% the castors of the ash-pit. 

JF^f. 5. The profile or rertical section of the fire place. 

A, .the mantletree. 

. B»*the anterior plate or* regulator. 

E, D, the posterior pla^, of cast iron, curved so as to 
leave an opening for the smoke four inchee broad bj sixteen 
or at least fourteen long. 

It must be observed, that thb plate does not reach quite 
to the top, and that the line is continued by loose bricks, to 
facilitate the passage of the chimney sweeper ; in addition 
the interval £ is filled with a mixture of powdered charcoal 
and mortar or clay. 

G, shews the shape of the grate into which the turf or 
charcoal is put. 

Fig. 6. P, a pair of cratiesbill tongs. 


VI. 

Method of curing Damp Walls^ bg tJw Application of a 
Composition nezeljj^ invented bg Mr. Charles Wilson, 
of Worcester Street y near Union Hally in the Borough.* 

SIR, 

1 BEG leave to lay before the Society of Arts, Ac. a Cement to 
cement, which, I trust, will be found of great utility in 
curing damp walls, in flooring damp kitchens, and for va- floors, 
rious other purposes, where (he prevention of wet is ne- 
cessary. 

This cement when put in Water will suffer neither an in- and join stone 
crease nor diminution in Its weight : and it has the peculiar 
advantage of joining Portland stone, or marble, so as to 
make them as durable as th<^ were prior to the fracture. 

I have the honour to be, * 

Your very humble servant, 

CHARLES T^LSON. 

* From the TiansactioM of the ^e^ of Arts, wlw voted . 
premium of ten guineas to the inventor. 
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« Receipt for makit^ the CemcnL 

.The cement. Boil two quarts of tar With two ounces of kitchen 
grease, for a quarter of an hour, in an iron pot. Add 
some of this tar to a mixture of slaked lime, and powdered 
glass, which have passed through a flour sieve, and^bcen 
dried completely over the Are in an iron pot, in the pro. 
portion of two parts of lime, and one of glass, till the mix. 
ture becomes of the consistence of thin plaster. 

The cement must be used immediately after being mixed, 
and therefore it is proper not to mix more of it at a time 
than will coat one square foot of wail, since it quickly be. 
comes too hard for use, and continues to increase its hard, 
ness for three weeks. Great care must also be taken to 
prevent- any moisture from mixing with the cement. 

For a wall which is merely damp, it will be suflicient to 
lay on one coating of the cement; about one eighth of an 
inch thick ; but should the wall be more than damp, or wet, 
it will be necessary to coat it a second time. 

Plaster made of lime, hair, and plaster of Paris, may be 
afterwards laid on the cement. 

Mrs. Ann Kemmish, King Street, Borough ; Mr. Boone, 
Gregory Place ; and Mr. Thomas Cannadine, Hook’s Gar. 
dens, Tooley Street, have certified that Mr. Wilson's re. 
ment has been used w'ith effect, on damp walls belonging to 
them. 

<L, - — 


VII. 

Experiments on the Effects produced bjj a High Tempera* 
ture on the Animal Economic* Bp F. F. Delarociie, of 
GenevaJ^ 

Living beings Among the numerous characters that distinguish organ. 

ajjeculiap jjgd bodies, and particularly those of animals, from inan. 
^^cold, ^^^imate substancqs, one of the most remarkable beyond ques- 
tion is the , faculty they have of resisting cold, and preserv. 
. ing in graeral a temperature superior to that of the medium 
in which they are placed. Accordingly this property of 

* Journal de Physique^ Yol. LXIII. p. 207 • Sept. 1 80d. 
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Uting bodies has attracted the attention of physiologists in 
all oges, who have invented a thousand hypotheses, more 
or less probable, to account for it. * ' 

It has not been the same with the faculty enjoyed by ani- and also heat 
mals, and perhaps by plants likewise, of resisting heat, 
and preserving a temperature inferior to that of the circum* 
ambient medinm. Scarcely any researches oil this head were 
made previous to the eighteenth century, when the inven* 
tion of thermometers had enabled the philosopher to mea« 
sure the heat of bodies wdth accuracy. The first experi- 
ments that were attempted might have led us to doubt the 
existence of such a faculty. Fahrenheit and Provoost, at I*'***** experi- 
the suggestion of Boerhaavc, exposed three animals in a Dog, cat, and 
sugar baker’s oven, the temperature of which was 146® F. sparrow, killed 
One of these animals was a dog weighing lOlbs. one a cat, 1 
and the third a sparrow. All these died, the cat at the cx. in 7 or 28 tni« 
piration of seven minutes, the other two in twenly.cight. *1“*®** 

These experiments were undertaken to verify a theory of Boerhaave’s 

Ilocrhaavc’s respecting the use of respiration. lie had sup. throry of respi- 

posed, that it served, by the access of fresh air, to coo! the 

lungs; in which, according to him, the blood underwent a 

fermentation, that produced a very considerable degree of 

heat. From the result of this experimeHt he thought him. 

self authorized to conclude, that his theory was well found. 

ed, and that no animal could live exposed to a heat higher 

than its own temperature. 

The opinion of iloerhaave seems to have been generally 
adopted for a certain time by physiologists. It does notap. Temperafure of 
pear, that any precise notions of the temperature of hot 
climates were entertained at that time; but afterward more 
accurate ideas of it were foniicd, which did not agree with 
the law established by Boerhaavc. Tii 1748, Dr. John Li. 
nings of Charlestown, giving an account of the mcterolo- 
gical observations he had made in that place, noted the high 
temperature observed there in summer. , Fahrenheit’s thcr- At Charlestown 
inometcr in the shade frequently rose to 85® or 90®; and *^‘*** ^^*^’» 
once he saw it as high as 98®. Though he did not examine in the sun 
the temperature of places exposed to the sun, he estimated 
with much probability, fropi other observations made in 
lower temperatures, that it must have been 134,®* Adan. 

son. 
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son, io.his account of his voyage to Senegal, makes some 
* observations on the heat heh^ experienced in that country. 

In Senegal, Among other facts he relates, that, in an excursion he made 
1151 or 125*, ^ yuggjji the Niger, the temperature of the cabin 

in ivhich.he remained was from 115^ to 1S5®, and did not 
anij at night below 99® during the night. In 1758, Mr. Henry Ellis, 

In Georgia governor of Georgia, communicated to the Royal Society 
and^ios® et * respecing the excessive heat he experienced that year 
thatoftliebody at Savannah. The thermometer in an open room facing 
only 97®. the north rose to 102®. He likewise says, that going abroad 

with an umbrella, to screen him from the sun, a thermome- 
ter, which ho held in his hand, rose to 105® : and that the 
same thermometer, when applied to his body, to his great 
surprise fell to 97®. 

Russian vapour Observations respecting the temperature of vapour baths 
108® to7i6? contributed Ukcwisc to shew, that man can support the ac- 
tion of a temperature superior to that of his own body. 
Such are those of Gmelin % w'ho observed, that the heat of 
the Russian vapour baths rose to 108®, and even 116® F. 

Some experiments on animals by Arnold Diintxe -f ailbrdod 
Dogs supported Bioiilar results with respect to them. Dogs confined in a 
106® or 108?, stove werc capable of supporting a temperature of 106®. 
115®. Of oven 108®, for a considerable time. It is true, how- 

ever, they died, when the heat was raised to 113® or up- 
ward. 

Animals then Haller, in the second volume of his Elements of Physio- 
support high logy, has collected these and other similar facts, from which 
and thc'ir bodies he concludes, that botli men and animals, imucr certain cir- 
the airarowd support a temperature superior to that of 

them. their own body ; adding, that in one or two cases the per. 

sons, who had observed this fact in theinseivcs, had like- 
wise remarked, that their own temperature kept itself be- 
low that of the surrounding medium. 


A girl could 
stay 12 minutes 
in an oven at 


864 ®. 


In 1760 Tillct aud Duhamcl had an opportunity of seeing 
at Rochcfoucaut in Angoumois a baker’s maid.servant go 
into an oven, the temperature of which was at least 264®, 
and stay there about twelve minutes, without much incon* 


* Flora Sibirica, t.I. pref. p. 81. 

t Amoldus Duntze, Expferimenta Calorem Aiiimalium spectan- 
tia, Leyden, 1754. Quoted by Haller. 


vcniencc. 
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venience. After they were gone^ a person who had Men Another did Oie 

present at this experiment repeated it several times at their 

request with another girl, employed in attending the same 

oven, and the results were the same. It is to be observed, 

that a spirit thermometer was used on this occasion, which 

gave* the temperature of the oven only by approximation. 

Tillet considered the result of these experiments as militating Tillet*Sie]iMrk. 

against that of Boerhaa\c’s. It appeared to him astonish* 

ing, that animals should have been destroyed in so short a 

time by a temperature of 146^, while women could support 

a temperature of 204^ : and he inferred, that the spccdu 

ness of the death of those animals must be ascribed to some 

cause foreign to the heat, such as the vitiation of the air in 

which they were included. In consequence he made some 

experiments, to ascertain how far Boerhaave’s opinion was 

well founded ; who, in. consequence of his theory of the 

use of respiration, attributed the fatal cflects of the heat to 

its action on the lungs alone. lie exposed some animals in Exposed ani- • 

an oven heated to 156® or 166®. First he put them in na- 

hod, and let them remain sometime: then, having taken they borc^ 

them out, and allowed them time to recover themselves, he ^ 

wrapped them' up in linen cloths, which covered the whole cloihed 

of their body, and put them in again. In the latter state 

they supported the heat much better than in the former. 

Hence he concluded, that the heat does not act on the or- 
gans of repi ration alone, but has a general cifect on the 
whole body. 

Franklin, in a letter which he wrote to Dr. Linings, pub- Franklin ob- 
fished ill the Journal dc Physique for 1773, after giving an 
account of the researches he made in respect to the refri- thanthat of the 
geration produced by the evaporation of Iluids, endeavoured 
to explain by this property a fact, which he had formerly 
observed in himself. On a summer’s day, the temperature 
of the air being 100^, he had remarkinl that his own tem- 
perature was only 96®. He was at the time lightly clothed, 
and in a profuse perspiration. The reason of this dilTer- and ascribed it 
once of temperature, he imagined therefore, to be the eva- evaponuion. 
poratioii going on from the surface of his body. 

In 1775, Dr. Fordyce joined with Sir Joseph Banks, Sir F.xporini<*nrs 
Charles BJagden, Dr. Solandcr, and some other natural phi- 

losophcrs, 
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losophers, to make fresh researches into the influence, that 
high temperatures have on the- animal economy* Their cx» 
periments are too well known, to be repeated here: it is 
Sapported a sufficient to say, that they could snpport for several minutes, 
without being too seriously Inconvenienced, a heat superior 
to that of bolting water ; and that they confirmed, in a more 
accurate manner than had before been done, the faculty 
man enjoys of keeping himself at a nearly constant tern* 
^ perature, though placed in an atmosphere of which the 
Ascribed it to heat is far superior to his own. These gentlemen, struck 
eraporation, copious perspiration, that was formed when they 

were exposed to the heat ; observing too, that the moment 
when this perspiration shewed itself was distinguished by a 
diminution of the painful sensation they experienced from 
the heat; were led to suppose, that tho eva^>oration from 
the surface of the body contributed greatly to this unifor. 
which appeared mity of temperature. Some experiments they made on the 
imd« simUar*"* ^®***"fl liquids exposed in open vessels, and iutroduced 
circumstances into the heated room, confirmed them in this opinion, lii 
from boUifig. these liquids kept themselves uniformly at a temperature 
below that of the surrounding medium, and could not be 
brought to boil, till they were covered by a stratum of 
They supposed '^^^9 which prevented the evaporation. Ncverthe» 

however some Icss these gentlemen did not think, that evaporation of the 
perspirable matter was the sole cause of the uniformity of 
temperature, which they had observed in themselves, though 
exposed to a heat so much higher. 

T)r. Dobson At the same time Dr. Dobson, of Liverpool, made some 

hospital there, which were nearly similar 
and attended with similar results. 

J. Hunter ap- About 4he same period too, or a little after, Mr. John 

parts of*ttie^ Hunter published some Inquiries he had made respecting the 
heat of animals. Most of these related to (heir faculty of 
enduring cold ; some however respected their capacity for 
' resisting heat. The latter were not made ou the whole body 
of men or animals subjected to the experiment, but on 
and imagined particular parts merely ; and Mr. Hunter thought he per- 
its effects were ccived, that this faculty, thongh it could not be considered 
ttothMoY ^ absolute, was more decidedly marked than that of re« 
sisting cold. 
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When Sir C. Blagden’s first paper appeared, Mr. Chan- 
geux made some remarks on it.* lie particularly endea- |o evapoiatUn^ 
Toured to prove, that it was not by virtue of a particular 
property, that the human body resisted the effects of heat, 
but from causes purely physical. These causes, according partly to the 
to him, were on the one hand the evaporation of the per- 
spirable matter ; on the other the refrigeration of the air in. sage to the 
Produced into the lungs, the effects of its rapid passage 
through the trachea. lie does not appear however, to have 
made any experiment on the subject. 

In 1779, Dr. Crawford, in the first edition of his work Tir. Crawford, 
on animal heat, promulgated the opinion, that the faculty ponuton soMy 
possessed by animals of producing cold depended solely on trom the skin 
the evaporation of the perspirable matter pulmonary and ' 
cutaneous. Subsequently, in a paper in the Philosophical aAerward in 
Transactions, and in the second edition of his work, he 
advanced a contrary opinion, founded on some experiments sorbed from tlie 
of which I shall give an account in another place. 

Having observed, that animals exposed to heat vitiated 
the air less by respiration than such as were exposed to cold, 
he thought he could explain by this fact the faculty of pro- 
ducing cold which they possess. 1 shall not attempt here 
to give an account of the theory lie invented on this point, 
a theory vhich I confess I do not very well understand. 

Such arc llic principal researches and observations, that, 
to the best of my knowledge, have been published respect, 
iiig the influence of heat on animals. The subject how'. 
ever was far from exhausted, as several questions remained 
undecided, and others even w'liolly neglected. A few in. 
qiiiries, however incomplete, that I have made myself re. 
spccting it, will form the conclusion of this essay. They 
arc far from filling np the chasms that were left ; but 1 shall 
deem myself happy, if they throw some light on a few 
points, and meet the indulgence of the enlightened judges, 
to whom I submit them. 

' It is incumbent on me to add, that the experiments, which 
constitute the base of these researches, arc not exclusively 
my own ; tliey were made in concert with my friend, Dr. 

♦ Journal de Physique, t. VII* p. 57. 

Berger, 
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Berger, of Genera, who shared t&e labour, and assisted 
me with his ad? ice. 

Sect. I. Of the Degree of Heat that Animds can endure. 
The limits of is scarcely possible to investigate the effects produced 
^ on ammals by heat, and the faculty they have of resisting 
with precision, it, without being prompted to ask, what are the limits of 
this faculty? in* other words, what is the greatest degree of 
heat they can support, without being deprived of life ? — 
This question however is insusceptible of a precise answer. 
The time must The effects of heat being in the ratio of the duration as well 
M ^iTas^die intensity of its acdon, it is not till a very long time has 
intensity. expired, that we can consider an animal as having under- 
gone all the influence of the heat to which it has been cx- 
Tlie tempera- posed, and conclude it to be capable of resisting it. We 
cannot likewise prevent this temperature, on the one hand, 
from experiencing considerable variations, which hinder its 
and the animal being ascertained with precision ; and the animal, on the 
affected by va- Q^hcr, from being subjected to the influence of foreign cir- 
stances. cumstanccs, by which the effects of the heat will be modi- 
fied. 

Conclusions author here relates various experiments made on sc. 

fiom the au- veral animals, from which he draws the following conclu- 
thor’s experi- 
ments. 


From these experiments Ft follows, as might have been 
presumed, that all animals arc not equally affected by heat, 
and that the faculty of resisting it is not the same in every 
species. We cannot therefore derive from them any gene- 
ral and precise conclusion with respect to the measure of 
Small animals this faculty. These experiments however are siiflicieiit to 

^^?S*9hew, that most animals, at least those of a small size, sink 
of 134* or 144®. ^ ^ 

under a temperature of 144*’, or even 134^, after a certain 

space of time, which Is generally pretty short. They shew 

.too, that the progress of tlie symptoms is more rapid, and 

the arrival of death more speedy, in proportion as the heat 

is greater. 

The larger the The size of animals appears to have a marked influence 
speediness of the effects of heat. The ass supported 
heat. them much longer than the cat, the dog, the rabbit, and 

the guinea-pig; and these longer than the mouse. The 

magpie 
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magpie and tlie bunting were killed sooner than the cock or 
the pigeon. The difference was scarcely less striking be* 
tween a large and a small frog, a beetle freora totes nasiepr* 
nis)^ and a wood-louse. It was not the same however in Exceptions, 
all cases. The guinea-pig, though less, appeared to sup- 
porjt heat a little better than a rabbit exposed to the same 
temperature ; and the sparrow lived longer than the cock 
and the pigeon. 

The results were not less modified by difference of or- Cola blooded 
ganization. Frogs and cold blooded animals supported 
heat much better in proportion to their size than hot blooded 
animals. The larvm of beetles, leeches, and fresh-waterC^berexcep- 
snsCih (buUwfotUinales)^ though still smaller, supported 
equally well. It was not the same with beetles in their per- 
fect state, mole-crickets, and wood-lice, which were killed 
much more quickly. 

(To he continued,) 


VIII. 

On the Increase of Temperature produced by the Gahanic 
-Action, 7?^ il/r. John Tatum, Jun, 

To Mr. NICHOLSON. 

Dear Sir, 

In the paper I sent you about two or three months ago, Adduional ex- 
on the rise of the temperature of water during its decoropo- 
sition by galvanism, I proposed sending you the results of 
other galvanic experiments I had made near a twelvemonth 
since: but having mislaid the minutes I took during the ex- 
periments, and various avocations preventing my repeating 
these until the present time, is the cause of my not fulfilling 
my intention so soon as I wished. 

In the following experiment 1 had two objects in view, 
the one was, to ascertain the temperature to which the water 
rose during its decomposition ; the second, to confirm the 
faint recollection 1 had of mnriatic acid being formed in the 
experiment alluded to : for which purpose I made use of twa 
troughs, each 36 plates, each' plate 60 inches surface ; and 

two 





Description of 
tbe apparatus. 


Eleration of 
temperature 
S6 degrees. 


Murialle aciiL 
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two troughs, each 25 plates, each plate 36 inches surface; 
with diluted nitrous acid 1 had made use of four days be- 
fore, now adding a little more acid. 

As the apparatus I made use of to contain the water is 
one of my forming and making,- it will perhaps be necessary 
to describe it, before 1 relate the' result of the experiment. 

Let A BCD, PL IV. Fig. 7. represent a glass tube ca- 
pable of containing 1 1 oz. of distilled water ; £F a brara 
cap, through which passes a screw G, to which can be at- 
tached a platina or other wire ; and by taking the screw out 
another sort of wire may be fixed, as is represented by O : 
H a box with leather through which the . thermometer I 
passes, and then screws on tight, graduated on the tube; 
K L a basin, in which the tube rests when filled with dis- 
tilled water ; M a neck, which may be fitted in any conre- 
nient place to support the apparatus, screwing through the 
basin, and terminating in a pair of forceps, into which may 
be inserted any sort of wire. 

On forming a connection at G with one end of the baf- 
tery, and at M with the other end, the galvanic fluid will 
pass through, and decompose the w ater in the tube ; and 
the thermometer will indicate the temperature. 

Having explained the apparatus, 1 proceed to the expe- 
riment. 

The zink end of my battery communicated with G, 
which was provided with a platina wire O. The inferior 
platina w ire P was connected with the copper end of the 
batteiy. 

A stream of gas was projected dowmwards half an inch 
from the lower end of the wire O. The wire P became 
oxided very fast ; and tlie thermometer, which was at the 
commencement of the experiment 54^, rose to 80^. When 
I had decomposed l|oz. of w'ater, 1 disengaged the appa- 
ratus, and tested the water (which was forced from the tube 
into the basin) with the nitrate of silver, w hich gave a white 
appearance. 

From this appearance I concludemuriaiic acidwasformed ; 
but what funrisbes its constituent parts ? surely neither the 
glass tube, the platina wires, nor the basin. As we cannot 
suppose tbit either of these furnished it, we must look for 

Its 
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its componeat parts in the distilled water, tehicli is well 
known to be composed of oxigen and hidrogca ; and oxi« 
gen being considered as the acidifying principle, I conceipe^ 
that the muriate formed is an oxide of hidrogen, but inr 
such proportions as constitute an acid. , . 

In hazarding this opinion I know 1 differ from, I beliere 
I may say, all of the most reputable modem chemists, such 
as Thomson, Fourcroy, <Accam, &c. who, when speaking 
of acids, say ^ the base of muriatic acid unknown’ ; and 
also, that ^ oxigen forms no other combination with hidro. 
gen, that! that- which constitutes water’. 1 hold these au- 
thors in the highest respect, and deriye the greatest itifor-^ 
mation from their works, which I conceive do them great 
credit; but facts are stubborn things, and I make it a rule, 
to bow my theory to truth. « 

I am, Dear Sir, 

Your most obedient, 

JOHN TATUM, Jun. 

April 1807, 

Dorset Street^ Fleet Street. 

P. S. At first I expected the mercury in the thermome^ 
ter to rise much higher, but, owing to using the diluted 
acid a second time, the water was decomposed much slower 
than ill the experiment in my former paper ; this, added to 
the apparatus being considerably larger, much more metal 
about the cap, and the thermometer having a largish bulb, 
all of which either absorb or conduct off the caloric, will 
account for my disappointment. 


SCIENTIFIC NEWS. 

.On the Ti-mpest of Feb. 18, which has prodmed many dreadful 
accidents in the Channel. 

(Continued from p. 88.) 

No one can read the detail of the numerous shipwrecks Obsemtions 
which are mentioned in letters from Havre, Dunkirk, hissysb^ 

St. Valery, and Calais, without being deeply afflicted. Further concerning the 
details fromLaon, Bruges, Ghent, and Paris, augment i^eroJ^n*upQ^tUe 

melancholy weather. 
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meiindiofy Ualof incidents*. Surely, it is high time, that the 
came* erhich produce such dteadfol ^nts were taken Intb^ se^ 
rious cooffidmtic^, and t!»l m it^iry into thoiii should ie» 
oeive,the attention and interest to which it Is entitled. 

Perw, Feb. 25, 1807.. LAMAacx. 

The IdHowIi^ letter from M. de Lalande to the editor of 
the MonUenrhu been inserted in that paper of ' the 1st March 
1,807: 

'ftsmadDi en the It does not appear in any wise probable to me, that thepasa*. 

SiLi^. ing of the moon through its nodes produces any s^ble chaitge 

in the atmosphere^ as M* De Lamarck thinks : hut its passu^. 
OTer the equator is more observable ; I have noticed it many 
times ; and even this year, in the months of January and Fe» 
bniary, tliere have been alterimtiojos of cold and heat, which 
appeared to follow the passings of the moon over the equator.. 
For that reason, I have marked them in the anauary of the 
Board of Longitude, from the beginning. 

But the dreadful hurricane of the 18th February can have 
no relation to the moon. Tiicse phenotnena proceed from the 
wind8,from thunder, and from volcanoes, or swellings of the sea. 
We may hereafter learn, perhaps, that on the 1 8th February, 
there have been violent thunder storms in some of the southern 
provinces, and I should wish to be informed of it through the 
Moniteur^ a paper in which scientific men like to deposit their 
observations and remarks. 


(Signed) 


D£ LALANDE. 
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To Ml NICHOLSON, 


01 WITHSTANDING tht veij in&>etuoua Looif^ng, or 

tmns oi Dr. M oil istoii and othtrs, if apinais to me, 
tbt biibject of looiiiuv^ oi hoiiront^l rtf arUoii, ii» «tiU ca-» 
pablc ol Ikiii^ t\pluincd >\ith (i^reater pKci^ioii, and npefn 
jsunpki piiJKipkb 1 ^hall tlnitloio trouble }ou with a iew 
ohsi nation winch haic o< cTxired to me i^spu tin^ tt. * 

Let tilt ittnictm <Uubity of a ntedium be siippo»ed to Suppose strata 
laiv « iidudllj and eqiulli} , iii parallel &tiata, the vaiiation 
ln,;unung iiom a ceitain plane ^arfiice, and beiii^ tonti<* frtetmpiVww. 
lilted, iiil, at a oeiiam dibtaitre above that surface, the re- 
ijuotne ijowcr wholly \anishes. Foi example, the re* 
fractire density ot an being expressed bT l.OOOJ, it the tem- 
pt ruture raty m 1 foot, the reft active jxiwer will vaiy 
.OOu 000 6 ; and dividing 1.0003 by thrt, we liavs 1 666 C 67 
feet, tor the imaginary height oi a nsedtuta tontiinnug to 
yary at the aame rate till he rMhuitive powei vanishes. 

upon tlie {Hejectile faypothesie, eapposmg a patt](d,g>dv^ of 
m b. twcia^ .t vert ^ Ou meaum. it mil 
toMsd: V * fK<celet«tiug Anc^; rtul bj &jinugi^» 

the top to tlie bottom, tt itill Mpfitethe 
to b^t m the ougmol medmui: ««a )F « tjiter 

Vot. XV!I.-^Jui.ir«^tmtuif^i907. fit the 
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tlie vjiriable strata from tlie ineilmm, its motioti \vill be siiiij- , 
lar to that of a Jet or a prtgoclSlv^ from 

the.lTOttom of a reservoir with the'veloeity «lue to its bc!j»bt. 
Path of the ray Let A B (PI. V. Fijr- 1.) be the iifasipaarj" jbVi^ht ; if we tle*- 
>ficribc the semicircle A C B; a ruy of light at B, in tlife 

direction. B G, will deR<;nbe the parabotic^^Wh B D E, jB E 
being foOr times F C; or if the dtrcle B G T*I he twice as 
great iti diameter as A B, F D wilt be e(|ppl to G I. Avi«l 
if several rays, passing from a jjoiiit K, (hlg. 2.) enter the 
variable medium at the loVcr surface L M making tlie se- 
micircle K N eqxial to B G H, the distances K O, K 
will be equal to 2 Q L + 2 R S, aud i> Q T 4- 2 U X, rc- 
sjiectively. 

Now the <listanop K P must be a niininumi, when tlie 
fluxions of QT and ITX are “equal; that is, whcn*’^^Y, 
= X Z, (Fig. 3.) T y being perpendicular to K T, and 
X Z parallel to IC N. Make K * = K Q, and describe the 
semicircles K /oj ot K being half of K N ; draw K y 
perpendicular, and y parallel to K N ; the n X, parallel 
to Q T, will determine the position of the point X fo as' to 
fplfil tills condition. It k obvious that when Iv Q. is very 
small in proportion to K N, cTX will coincide with Q T, 
And X will be in tlic inicrsection oCtJie circle K N with tlie, 
surface. 

Apparent Consequently to an eye placed at K, (Fig. 4.) the object 

« will be seen in the direction K X, ami tlie object ^ in the 
ilitectious K ij and K d-; so that there will be two clevatctl 
Double. images of the line g the pne erect, and the other in- 
verted. 

An inverted if the variable medium lie only thick enough to admit 
object Only. of the rays Below’ therift ^ill b^ no di- 

rect. image, but ail inverted one only.. The ih\*|:Jted image 
will in general he nearly of the natural diipenMons, although 
a little contacted ; thp case being pearly , similar to veij . 
oblique internal reflection. Tlie.^pdiiits K and ««niay, be,;- 
considefred as coiij^^jigatc foci, with respect, to Uiercjfractm^ ... 

I of the» variable CEi^iutrt*,^ . -f ^ i ^ 

4ft the^uppo^S'^ae pf th6 vtariation of a 
fao|.of ail,’ Tf jmillion feet, if K Q b^ If inch, 

will .fe' 52^ feet,, it.i 700 yards. .The 

“ tleviiiiition 


An inverted 
object Only. 
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deviation of .the place of the point ^ would be 33 seconds : Propoitiou of 
the pa-^sag^e of the li^ht thro\ij<h every iG feet of the me- 
cltiim prorliicui^ a total: rleviatton ^ of a second; and if the 
chaiij^e of the air’s density were more or less than .5^ in the 
space of a foot, iHe dc'v'uition would,hc a:» much more or less 
thaii a second in each space .of IG feet through which the 
light pusses. The curvature of the eafth’s surface becomes 
a second in lOii feet ; couset^ucntly a change t>f density 
amounting to in a foot, or a change of temperature of 
a degree in 6 or 7 feet, would be suffxciej\t to produce a re- 
fraction ocinivulcnt to the apjmrent depression of a distant 
object arising from this cause, and to elevate the coasts of a 
wwlo channel, so as to make them visible to each other* 

This result may also be more simply obtained from Simp- 
son*s investigations respeciing atmospheric refraction, the 
refracUve density being inversc^ly proportional to the distance 
from tlic centre of the earth, when the temperature varies 
1^ in G or 7 feet ; for, as Dr. Young observes in his exten* 
sive sysloin of natural jihilosopliy lately published, Vob ll. 

Art. 4C1, If the r<*fractive density of a medium vary as a 
given power of tlie distance from a certain central point, the 
angular deviation of a my of light will be, to the angle de- 
scribed round the centre, as the exponent of the power to 
unity.” 

I am, Sm, 

Your very obedient servant, 

EMERITUS. 

Postscript. If it be recpiired to determine the position of Formula for 
X tor the lowest ray that can crosrthe line ^ t, supposing IhTplace 
it to be at any other distance from K, we must make the the image, 
rectangle NUX=:^NK€; as may be understootl by con- 
sidering that the fluxion of the tangent of P K X is in- 
versely as N U, and the flu^loh of K U is as U X. Thig^ 
determination requires in general the solution of a biquadra- 
tic equation ; but when K « is ver}^ small in propoition to 
X wiU«be very nearly ^ Ks, or still more nearlj^ 

K f +K < cub. -7 64 K N q. Tlie point c thus found wili 
be the single point qf the image as before : the lei^gth of the 
' path of the ray within the variable medium w ill in both' cases be 

Mu Tialf 
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ImlPof tlie 4i:!^tan<;e K $; but the? total deviation of the light 
tvill not W/tVioe tlitr aiiguUr dispbijefnent of the point u 
1 wiles.* K and £ be equidistant friwn the sui^face. If however 
the angular direction of the snrferc Jbe kndwti^ as is almost 
alvi^^ s tlio^case in nature, the angle PICX, which is half 
the ctovmiibn, niay also l>efoM»d by obsemifion ; being, for 
example, ivheii the surface is liGgirniial, actual angular 
elevation of the hnoge 'of the points. The-platV of the 
sntfaro L M, which limits flie vdriable inedunn, may be 
ftuwd from the tneosure^' of the elevation and the 

displacement of the point e: for - its disbince from r, '4^6/- 
middle point between $ and its '‘image, i.s always oho fourth 
of the elevation. The eiiTumf^tamM‘s will be nearly siinihti? , 
wlsen K is cither in the line L \l. f>r a liltbr above it, pr<> 
vided that f be Indow it ; but if botii the.se points arc abo\e 
ity there vrill be no double image. 

. If hmvevcr, the variation of tlu'; mvdinm be tontlnucd, in 
an inferior degree only, to the place of the eye and the ob* 
ject, effects of a similfir UMtaix* may still be sometimes pro- 
duced : but it is iiOt sufficient in tins case to suppose with 
Dr. Wollaston,, that the curve indicating the density has a 
contrai^’' cuvrature fur it miuit be mch^ 'that the change of 
density, and consequently the culf^hre of tliv ray, must 
vary more rapidly than the distance from tlic liue joiniug the 
eye and the object ; for example;; if the curve be logaritli- 
pHC,it« .subtahgeut must be considerably less ti^nn the great- 
est distance of the bent r^y from its c'hiivd ; otl.erwise there 
caaberm double imaged * Supposir^g the ciirvatujfe of the 
rays l>e as thc distance from any given line, the* form will 
I'be nearly that of the harmonic curve. ' liut whenever tlio 
‘ object can be seen in itsthie place, beside the . appearance 
of one or more displaced images^ it is obvious tliat botli the 
eye and the object mast be {^nated iu a linifonxi medium, 

as wehavehitfiaBrtdsupimjsed. - ; 


II. 
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Mtiilarkf OH Pfmnuif rut TVrIt; ieifi m JS«gnaf4»fi, U ^)e- 
ftfitm the Atlvenfagti b/ the Method recummeoded*. By 
^1. lt«BtRT$tiMo»r, ^ ff'oldm, Bo^ordihre. 

n 

SIK, 

I H\Vp4tlK honour qf to ^ou some obser** 

oi\ the utati nrOtiieikt of bi planta/iots* ILuitig had 
Im taichti SOUK tmu (Mist ui stub |dantatmtjs, ami kuowiqg 
)io\v luiuh the} ate inert aud m thio kingdom, ( coubulered pimiuions (f 
it Hs It 1 of iiiiportaijCK, that u pioper inode of manai^e- 
mrr t •■houM b* geiiiiallj iii ouler to bmtg timbei 

to t{i( ituiuabh piMectioit. ^ tn this fCttson 1 have 

tuned ni> thou iits to ihi Mib{ict> and am coq&deut that 
much u»i} bt lUuii, *ia i-* tlse\^hi le asStfted, by good ma- 
tt 1 ha\e <othacd s<\eial spicniniiib to demoii- 

struti the diiUrt u e b< (N\e( ii uond and bad mmia^^eateut^and 
ha\c tiiatb some obinv x* oi s, whieh I ha\c not bifoie m^t 
with, I'd p(ih«(>s lu useful, jou will hA\i. the (^ood- 
uess, thcK *01 e, to pl^esnit thest oIiim n atioq^} and spetioteus 
to flu Soaet} ol aud to bilitic me, 

\ oiu sciv hwmWp senaut, 

fVohin ft, - //w ii 2n, 1 ^30 u HOliERT SALMON. 

To l)i, ( .Tv^noii. 


Htftri M< f s to Platt > 1 . ‘‘how iti j spc< im< u > of Eii »lish glow ii 
1 11 Tiinbei, lilt out ot^hibffiace the Dida of Bidfours 
|dintations at J^\obuiti, pouituig out tiu nnpio|nut> of 
k luut, ttiiibei to th* conisc ot intujcs and the loss aud ^ 

ditv.< ts that arise bom siu h nuKle of man ij,i meut ; aUo early »Ad 
illustrating the uenssity ol mhuo fuiKlduieiital uile fop P™***^’ 
ludiia^m^ the saiiu , aud tin advantage of caily dnd elo90 
piumng od >upuiiMous bi audio, with 0 geoend mlo 

* IruiHitti Ills of-iUv ^riftp uf Artb fcft XW 


peirK»miing 
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performing the same, and regulating the distance of the 
plants in .IJir Plantations. 

Fig. 1. Section A. shows a dead knot and .progress in tlie 
growth of the tree, having 19 years of growth below the 
' bough, and Id years al>ove it. From the regular course of 
nature, 9 hown li 3 r this section, it is evident, tlvis bough or 
knot^must have existed ns long os the upper part of the tree, 
nemely, 18 years. For the first three years the growth and 
accumulation of the bough pitjceeded regularly with 'tlie 
Ir^; hut about that time (now 15 years ago) tlic bough 
must have been distantly cut off, thereby pv<'voiitiiig its to* 
gtilar increase in the part left rcniatiiiug ; for (i years after 
cutting' off it appears'to liave barely existed, ainl after that** 
ceased to exist at ail but as a dead Ixaigh. Since it became 
so, 9 years of acciuuulation have taken place, on the trunk of 
the tree, thereby gradually enclosing a pait of the dead 
bough, which part so enclosed is what'hy Joiners is )>ropt!rly 
called a , dead knot; the boughs that exist and are euclo-sed 
whilst living,, are the live knots, and tlicse the tree will pio- 
duce either as the bough may be distant or close cut fixim 
the trecr From this specimen may be detemimcd, tlmt if 
the bough bad l>eeu cut close to the tree at four years 
growth, there would now have been sotmd clean wood over it 
to the outside : or when it was cut, if it ha<l been taken off 
at @5 sound clean wood would have jbrmcd over it to the 
. o;atbi<le, , . 

N- B. In all the s|rt?ciinens thU mark 0 is affixed to point 
out the proper place for cutting otf, and is so placed as to 
allow' for thickness of baik at the time it should have been 
cut,' 

Other in- Section B- shows a striking iiistance of the impropriety 
, sunces of bad ^j,f leaving tlic sumihrst bough cut i^t u distance from the 
pruning. tT^e^ this bough was cut oft' and became stagnant at 2 
years grmvtli, holwithbt;mding which it was 14 years before 
the wood on the trunk accumulated to the cncl of the dead 
knot. , ' * - 

Had this bough been cut at the knot as far as that 
would have b&u firmly united with the tree, and above it all 
clean wood. ' ' 
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Fijj. 2. Section C. Anotlier iQ.*stuiice of iu^proper cut- Bad pruning. 

tincT: 

If it Imd been cut nt 0, the timber would Imve been more 
vahiubfe. 

S^x-tiori D."^rhis Iwfon? cuttinj; exhibited a liealtby bough, 
aii(J the Neotiou shows it tlic; sumo, exhibiting ,a live knot. 

Tins sjieciineii clearly sihow^a tlie progreaa of nature in healthy 
boughs ; it also show a the gr^at impropriety c>f suffering such ^ 
boughs to exist moi\; tnaii^5 or 6 years* ut wOiirh .sige had it 
been cut ofi*, instead of a knot arnl great defect there W'ould 
huN*^* been oU-un w<wd from 0 to the outsid(». 

Fig. ,S. Section F. Anotli<;r striking proof of the iinpro- 
' priety of long cuWbunghs, a dead knot of ninny years sfarid- 
ing* but far froiii beiiig enclosed iioiv* admitting wet into the 
heart of the tree; it should have Iweii cut at ©. 

I"ig. 4. Pint of another Scotch fir. 

Section i'\ A very striking proof of young and l)ad prun- 
ing. This hougli was cut at 4 ycai*s growtli, and iiow, alVcr 
IS years Jicrhunulation of tlic trunk, mnaiuing uucovercti, 
and would so liave reniaim’d many years longer. . 

Section (j. A bough whicii* whilst standing, appt^ared not 
vigorous or healthy ; the se<‘tioh shows that at i» years if was 
in daiclinc, au*.l after that incr(‘ascd very little, though its iu- 
ereasc uiay.Jjc distinctly tuiced to the present lime, 

'riiis should year,-!, agt* have been cut oif. 

Fig. o. A very coiupU tc specimen of good pruning, tlmug^ Instanre of 
much too late. 

Section H, A large bough cut off at 0 years growth, but 
so close cut* that in 4 years aj’tiTwards the wood on the trunk 
of the tree is5 arriveil at the extremity of tiu: knot. 

Fig. t>. aiid 7. Parts of a Weymouth Pine Fir, 31 ytws Wo(kI left to 
growth, a most striking speciiiit n, and complete refutation *^*'®*^’ 
to the diKtriue of tlawe. who contend that the best way is to 
ioavc phn>ttrtloiis to prunti tlicmseivcs. .This tree grow uear 
the outside of a thick plantation secureK fenced, and in a 
state of uutiive at the time it wasTcllcd, except some acci- 
d4*nt;il breaking off u few boughs near the bottom of the tree. 
liefoK* it was fellwl it iuilicated sickness by tiie f<»hage, but 
from wimt cause it was so, no trace appeared, us the trunk 
bore u very healthy ujipeurUnce. The section shown, by tJie 

small 
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small increase ef irood ibr tlie last fi years, that it was not 
then healthy. 

Section I. A dead^knot from a l>ougli broke ofTat f> years' 
. growth ; since which 25 years growth of wood have formed 
on the. trunk, without nearly covering the stum{>; this stump 
was broken^off before reprcscntatioti. ^ 

Fig. ?• is a horizontal section of three oilier knots cut from 
the same round as iigure O', showing the great obstruction to. 
the growth of tlie tree romul the knots: this also explains tho 
cause of the great hollow round the knot in fig. fi. 

The knot at K is a most striking and undeniable proof af 
the impropriety of leaving tJie smallest bough for nature's 
disposal. This Itougli protruded beyond the tree some dis-*-' 
tance, and evidently never existed but in a stagnant state, 
for the last twenty-nine years ; it being only two years old 
when it so became stagnant. 

Fig. 9. A piece of the same tree as fig. t> and 7 ; but from 
the next higher tier of boughs, ha\ ing a small piece wasted 
between the two. 

Section L. Two small boughs, the upper cnie only one 
year's growth, was twenty years belore covered, and has nine 
years wood over itv The lower bongli is of six years grf»wt[i, 
was twenty years before covered, and has h»ur years wood 
over it. 

Perfection of On contemplating these specimens ; considering the pnr- 
poses that fir timber is generally applied to, and. having some 
knowledge of plantations of this sort, it must oc:cur, that 
clearness of knots, straightness, length and equal size of its 
trunk, constitute its perfection ; and, if deficient in all these, 
it is of no value but for the fire. Next to these considerations, 
and the prospect of an improved knowledge of cultivating 
this article, it may be a fitir question, if our own country is 
not Capable of producing fir timber little or not at all injerior 
to the foreign fir. 

fir may be At present firs in this country appear not for any period to 
produced here ^eeii Considered mucii otlterways than as ornauiental. 
superior to fo- this j purfiosc they serve but for a certain time, whiolf 
reigOf past, it ha» liceu their &te to be cut down long befoi*e having 

' 'attained maturity. from the vast plantations now csta- 

blishtd, it is to be hop^> that , another century may obtmn 
. f . to 
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to English Fir some of the character of the Etr^lidi (^; 
towards such end, if attuiiiabie, every means should be used, 
aud towards it nothing appears inore> likely to succeed, than 
a well grounded general practical mode of maTingement, 
from the time of their being planted out, to their greatest 
imagiriahle age of ini{)rovetaent That a knowledge of such 
may by persemance be gaineil, is not miu^h to be doubted ; 
and by inspectifig and consiclcTing the specimeiiH herein re- 
ferreil to, tjiere appears great reason to conclude, that early 
aud proper pruning and thinning will tbrm a considerable 
l^ture ill the system to be adopted. 

Now as forms arc first instruments in good systems, and 
aa proceedings on fundamental principles (though in the 
essay tliey nuiy a little err) arc better, in a general view, than 
occasional success liy hazard; so it may be warrantable that 
a system for general nianageinent may be laid down, al- 
though the author cannot possibly have lived to pi-ove all by 
experience: so the rules hereafter submitted are given, being 
the result of 'ouly a few years cOwervations, 

For planting, from eyt‘ry authority or observation, there riaiuin^; iliick. 
caubeno doubt that all firs should be planted thick; not 
more than four or five feet apart. 

Where firs of the same kind are planted together, there is Xot scvcr;il 
less loss of plants from one sort overgrowing and destroying si>^cics logo- 
tlie otliers; cousc^pioiitly it appears ailviseable, that all the ■ 
diflereiit sorts be planted by themselves. If any adiifixture 
be at all admitted, the Scotch and larch may best succeed: 
but this is not eertain, and they will certainly be best sepa* 
mte on two accounts ; first, because tliey are not so likely to 
iujuro each other; and secondly, the larch may b<?put into 
tim ground best suited to them, and the Scotch the same. 

In making plantations of any particular ^sort, it may be spruce as a 
right to have a few sprace, or other sorts on the outside, to skrecn. 
prevent mischief from sudden gusts of wind ; but if the si- 
tuation is not subject to such gusts, the spruce had better be 
omitted,* being mechanical agents only, and^ by ^eluding 
tltesun and air they act' against the operation of nature. 

In these hiutS' ornament is tiot considered ; if such be Ornamental 
waiitetl, and profit also, then the spruce, larch, silver,* and 
some others may be combined* * " 


From 
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Ra!«*s for From homr years observations on priminj? and the cffV'cts 

pruniij^'. thereof, it appears certain, that Fir trees, at a certain nj^e, 

should be pruned to a certain lieight; and ibr rci^Urating 
thereof, the fbllowina; simple ritlt is Tccouiniended. The 
pruniiig to cominonco when the trees ure six years old, or 
when ther^ is di^^cc^niblc live tiers of bonghs and the slumt ; 
the three lower tiers of. boughs are then to be taken oif. 
After this first pinning, the trees to be let alone for four *>r 
five years, and then, and at every succeeding four or five 
years, the pruning to be re[)eiitf‘i)‘, till tlie .stt*ni of the tree 
is clear to forty feet high, after \\hi« li, as to pruning, it may 
be left to nature. 'Ihe rule for the height of pruning, after 
the first time, to be half tlie extreme height of the tree, till 
» they attain twenty years p^mr til ; and after tlmt time, half 

the height of the tree, and as many feet more as it is inches 
in diameter at fonr iVet frruii tlie ground. This pruning is 
known from repeated oKservations not to be excessive; ami 
the rule is calculated to check the,* too tapering top, and 
strengthen the hlemhr botti»m, by carry ing the priming to 
a greater proportionate degree, in a ratio cornpoitudecl tif 
the height and bottom bulk ; and by this ntle it may be ob- 
served, that tlie tr<Cft will he at top clothed with sonicwhat 
less than Inilf their branches. The proper time for pruning 
is between SepternUjr and April, am I the tool to be used, the 
saw. 

Thinning, Orderly thinning the trees at certain funiods is the next 
essential to pruning, and for this purpose observations lia\e 
been made ou the most orderly and thriving phmtatioiis, and 
the following simple rule is recommended. K or^p the dis- 
tance of the trees from each other equal to one fifth of their 
height. In the* application of this rule for tliiuni ng, it is 
evident, tliat each individual tre(‘ can never be made to coju- 
ply ; for the original distance (e\^n if planted in the most 
regular order) will allow otily ot* certain inodificalioiis. by 
taking out every other tree,, aud so on ; but even if tin* o?)- 
taining such equal distance w as practicable, experience, would 
show that another Way should be [jreferrod, of which the cy«J 
must be the jadg<*, by taking out a\«ch trees as arc U?ast 
thriving, stand* nearest another g<M>d tree, &c. ; at the 
same time kce^jung in view the lule;* prcstfrlbfxl : the follow- 
^ ing 
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iiig of which rules muy euiuly he proved by meaisuriug a ebain 
square, or any quantity of the land, and eouuting the trec^ 

1 hereon j theji by trying the lieight of two or thi-ee trees ia 
that quarter, aiid taking one fifth of such for the distance, 
it would be readily secu how luauy trees should l^e coutaiued 
in tlie piece uicii:.urctl : or the practice may more simply be 
rcgiifated, by takuigthe distance of eight or ten trees added 
together, the average of which should be equal to a liftli of 
the heiglit of the trees. 

In these rules nothing impracticable or complicated is pro- 
posed. 

The author has for years knowir the expense and produce Pro<luce of 
from trimming only, aiid finds in liedfoidhliire the produce 

1 . t » J ’ I tliaii 

doubly rep;iys tl 10 expuuso; and although some expenrncu- pay-, cxpi'u^c. 
talists may dillcr from him, or time may siiow some reason 
for deviating somewliat from his rule, yet ft is presumed all 
will agree thlit some simple system is udviseable, instead of 
liaving pluntatioas and wotxU misuianagetl, to the great loss 
of tile community and the proprietors. If such a system as 
proposed be geiicrally promulgated; if not porleet, it will 
most likely, in time, become so, and thereby liavc iU ad- 
vantage; and that some advantage may be had in si>ecula- 
tioii, the following concluding remarks are introduced, 

in the coimnufi course of gardening, it is understood, Prunini; g.ir- 
that pinning invigorates the tree; that trimming off the side 
brandies in:ik<*s the upright ones blioot the stronger, and by 
cutting out the dead and decayed wood the tree is. kept 
alive: some of this doctrine will certainly apply to the tribe ^ 
of firs; it will certainly substitute dean wood for knots, and 
of all this treatment, from their iiarlicular uses, they of all 
other trees stand iu most need, and will lie most improved 
by it. And shouhl it he admitted, that like treatment would Adv.itJtis? of 
ou the fir, as wejl us other trees, produce the like effect, it 
would lf*ad to a wdl-.grouudcd expectation, that, as well as 
producing ch'anu'^s from knots, stniightness, and length, the 
same opiuation would advance the quality nearer to tliut of 
foreign lir; for if may .that where trees ar^e tall 

and clear of boughs, or knots the whole substance of the 
wood is better and of finer grain, and it appears likely, tligt 
such will always be the case: the reason may proba^lily he 

iulerred 
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inferred from the sap havin^y farther to rise and descend, 
and having no bouj^hs to div^ert or dtlay it, the cireulation 
must be more fine and rapid, most increase be left in the 
neigliboui'hood of the boughs at the top of the tree, and 
least on the sides at the lower part ; consequently adding to 
the length of the head, and rendering more fine each annual 
increase to the bo<ly; thereby producing a closje-graincd, 
clean, long, and regular, easy-tapering, useful piece of tim- 
ber ; iustcad of a course-grained, sliort, siulden-tapering 
trunk, with a quantity of boughs and knots. 

Applicable to foregoing observations and rules are meant to apply 

other umber, to fir timber OTil}’, hut to a certain degree they may be ap- 
plied to other timber; though by no means to the same ex- 
tent, or age. But if applied us' far as the first fourteen years 
of their growth, and then the pruning altogether omitted, 
and the thinning-'int very much increased, any plantation 
M'ouldbe rendered much more valuable, than if* left entirely 
to nature. 

ROBERT SALMON, Surveyor, 

irohum, Jprlhly IHOb. 
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Abstract of a Mcoiotr read at the Meeting of the fifth Class 
of the Institute y September the "jq/A, 1 800, hp J/r. La- 
PLACK, 0)1 the apparent Attraclhm and Repulsion of stnall 
Jjodies Jioathg on the Surface of Liquids *. 


Bodies floating L f the theory 1 have given of capillarj'' attracrnni, I have 
on fluids at- subjected to analysis the attraction of tv/o vertical aiwl pa- 
cS:h rallel planes, very near each other, with their lower extre- 

mities immersed in a fluid. I huve shown, that, if they be 
w hen they are of the flame iiKitter, this action tends to bring tliem nearer 
together ; whether the planes elevate the ftuid netrir them, 
as ivorj' immerstxi in water ; or depress it, afl laminar taTc, 
on which wc feel a kind of unctiiosity, that prevchts’ tliem 

* 

• * Journal de Physique, Vpl, LXUI. p. ^18. 
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fi’om Ijcinjj vvetied. Each plane is then pressed toward tlie 

1 ^ . 11 1 • attraction, 

other plane by a forec e«]n:u to the weight ot a paralieiopjpe- 

d«fi of tlie fluid, tlie height of whuli is I'.alf the sura of the 
elevations above llie level, or depressions below it, of the ex- 
treme points of contact of tile interior and exterior surfaces 
of the fluid with the plane ; and the hitse of which is that 
part of the plane included between the two horizontal lines 
drawn through those points. 1'his theorem Includes the true 
cause of the apparent attraction of bodies swimming on a 
fluid, when it is elevated or depressed around them. But 
exi>erieiice shows, that bodies repel eaeli other, when the But they are 
fluid rises toward one of them, and is depressed toward the [he'’"* 

other. Having applied my analysis to these repulsions, it fluid, the other 
lias letl me to tlie following results, which I conceive may be 
deemed interesting by the cultural philosopher and geome- 
trician, mid complete the theory of capillary attraction. 

Jf we still suppose the l^odies to be vertical and parallel Theory, 
planes, the si'etion of the surface <»f the fitful included be- Circumstances 
tween them by another vertical plane perpendicidar to these 
will have a point of inflexion, when the two planes arc a ukes iilace. 
few centimetres [a ctnitiinetre is near four lines English] 
from each other. If they lie brought nearer together, tlie 
point of inflexion will approach nearer to that plane, toward 
which the fluid is depre.'-std ; if the depyes^ion of the fluid in 
contact with the exterior sivle of that plane be less than tlie ele- 
vation of the fluid in contact witli the exterior side of the other 
plane. If the contrary b<* the case, the point of inflexion will 
approach the other plane. This point is alwxiys in the level of 
the fluid in the vessel, in which t he planes are'irameYscd. The 
elevation and depression of tl',e fluid in contact with these 
planes are less at the interior surface than at tlie exterior. 

In this state the planes repel each other. On contimiiug to 

bring them nearer, the repulsion still subsists, as lung as 

tliereds a point of inflexion. This point at length coincides a "d 

with one of the plam's. I’he repulsion still continues be- bocuines at- 

youd this perjiod; .but'on continuing to bring the 

p^arer together, tlyj repulsion becomes null, and is con- equally elevat- 

verted into attraction. ' At this instant the fluid is equally 

elevated on each side ot the plane that is eapable of being and as much 

wetted-; and it is as much elevated above the level at the 

. . one bitlc ot 

interior the oihtr. 
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Case of ron- 
btantrei>iilsion 


The equation 
of the curve of 
the surface not 
obtaitiuble in 
hnite terms» 

except within 
a certain dis- 
tance. 


Modified by 
friction. 


When the sur- 
face i« wetted 
it attracts at a 
greater dis- 
tance. 


iiitprior of tlie other plane* as it. is depressed belotiir it at the 
exterior. Thus tlie repulsion is chonj^od into aitvaction at 
tlic same moment in each plane. On brin^in^ them still 
nearer, they attract each otlier, and proceed to unite with 
an accelerated motion. These planes therefore exhibit the 
remarkable plicnonieuon of an attraction at very small dis- 
tances, that i.s changed into repulsion beyond certain limits ; 
a phenomenon wbicli natun^ presents likewise in the indexion 
of li«;;lit near the surfaces of^bodie^, and in the attractions 
of electricity and niic^netism. There is one ease, how ever, 
in which the planes ropcl each other, hovrever small their 
distance may be ; and tins is where the fluid is depix»ssod 
near one of them as much as it is raised near the other. Here 
the surface of the fluid has <*oustantly an inflexion in the 
middle of the interval between them. 

The integration of the differential c*qiiation of this surface 
in general depends oa the vectifirutlon of conic sections, aii<1 
consequently it U impossible to obtain it in liiiit(» terms. 
But it become.s posMble,when the planes are at the distance 
i.vhere repulsion is changed' into attraction ; as tliis distance 
can then he determined in a function of tlie elevation and 
depression of the fluid at the exterior of the planes. Thus 
we find, tliat it is infinite, if the depression of the fluid on 
the exterior of the plane incapable oJ‘ being wetted, be inli- 
,^iite]y small : whence it follows, that tlie tw'o planes never 
repel each other then. This nmy take place too even in the 
case Avliere the fluid is perceptibly depressed at the exterior 
of the latter plane : as it is .•sufficient, if friction keep the 
fluid a little more elevated at the interior of the plane, than 
it would be if this IVic^tion did not exist; an effec^t analogous 
to that daily perceived m the l>arometer, when the fpiicksil- 
ver is falling. We find too by this analysis, that, if the sur- 
face of tlie plane capable of being wetted come to be made 
wet, the two planes will begin to attract each other at ayery 
perceptible distance, greater than that at which they began 
to attract each other before. It is not the truth therefore 
to say, that tVo planes, one capable of being wetted,^ the 
other not, always repel each other. The same thing happens 
here as with two balls having the same khid of electricity, as 
these att:act each other notwithstanding, when we^vary in- a 

'.suitable 
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manner tlie resprctive intensities of their. electricity, 
and their distance. 

15 y means of the two folhwln^ theorems, vrc mSiy calcn- C.Urulation of 
late tlie tt'ocleucy of the planes towawl each other, or riieir JJ.^j.cpuision!*' 
mntnal repulsion. 

V\"hotcvei* be the substances of which the planes are foritn- Theorem I. 
eil, tliC* tendency of each of them towanl the other, is e(|ual 
to the of a pavalltdopipedtni of the fluid, the heij^ht 

of which is the elevarion of the extreme points of contact of 
the llnld with the interior plane, minus the exterior elevji- 
tion; the depth half the sum of these elevations; and the 
breadth that of the plane in a horizontal direction. \Vc 
must consider the elevation as a net*ativo q\niutity, when it 
is chan^^ed into depression below the level. If the product 
t»f the three preredin;^ dimensions prove negative, the ten- 
dency becoint* repulsive. 

When tlie phuies are very near toi;;ether, the elevation of Theorem 11, 
the fluid between them is the inverse^ ratio of tlieir mutual 
distance; and is equal to lialf the sum of the ehjvations, that 
would have taken ])luce, if we suppose the fu'st piano to be 
of the same substance as the second, ah<l then the second 
plane to be of the same substance as tbc fu'St. We must ob- 
ser\e too, that tiie elevation must be put a.s nejjative, when 
it changes ijito depre^^sion. 

We see by the.se theorems, that in jreneral tlie repulsive repubion 
force is much weaker tliau the attractive, which displays Itself 
when the planes are l)rou;‘*ht v<Ty close to;;jethei*, and must 
tlicn curry them toward each other with an accelerated mo- 
tion. In this case the elevation of the fluid between the 
planes is very great, relatively to its elevation near the same 
planes exteriorly. If therefore we neglect tlie square of the 
latter elevation, with respect to the square of the former, 
the fluid parallelopipedoiik^the weight of which expresses the 
tendency of one- of the planes toward tbc other, in virtue of 
the.tirst of the preceding theorems, will be equal to the 
product of the square of the elevation of the interior fluid, 
by half the breadth of the plane in the horizontal direi'tion. 

This elevation being, by the second theorem, reciprocal to 
the mutual distance of the planes ; the pamllelcpipedou will 
* be 



)roIloir« the 
|:eiieial Uwof 
Attiaction 


Pttt^tUetat 
•f experiment, 


an4 found to 
be aprceaible 


Abbf I f<iuy*s 
experiments 
cm the subject. 


fcc. 

J^toportionol to tbe horizontal breadth of t}ie plane di* 
Wded by the square of this distanoc. The tendency of tin 
two plauee towaid ctich 4»thef, therefore, will follow the gc- 
neml law of attraction, that ie to eay, it will be in Hhe in- 
verse ratio of the squaie of the disitance* 

Pebirous of knowing how far these respite of my theory 
wene agreeable to hahire, I requested Mr. Ifady to make 
some expcriqients on this delicate and curious point in na- 
inral phllobophy. lie complied with my wi&heb, and found 
the formula iii peifeet unison witK evperienre. He parti- 
cularly ascertained the singular phenomenon of an attraction 
changed to repuUion by Uic of distance, as the iol* 

lowing note I received from hue will show. 

** 1 suspendivl a binall eguare leaf of laiiiiimr talc to a very 
slender tW'ttd, In ^itcb a manner* tliut its loaer part 
immersed m water. In the same water, at the distance of a 
fow centimetres 1 uniuersed the lower part of an ivory pa- 
rallelopipedoii, so that one of its far es was paiallcl to the 
leaf of talc* 1 then caused the pamllelopipedon to advance 
very slowly towaid the toif of talc, ki'cping it still in a {la- 
rallel position, and stopping at mterials, to be certain 
the motioD, diat might he imparted to the fluidv did not 
sensibly affect the expenuient. The leaf of talc then re- 
ceded from the paraliclopipedon ; and when, on continuiiig 
' to masw the latter with extrune slowness, there remained but 
a very small distance between the two bodies, tbe leaf of tulo 
auddenly approached the parallelppipedon, and came into 
contact Viih it* I then separated the two besfies, and found 
the paraQ^pipedon wetted to a certiidft'heiglit above the le- 
vel of tbe water ; and on repeating tbe experiment, witliout 


wiping it, the attraction began sooner ; sometimes indeed 
it took place from the fimtt b^g preceded liy any 

lienreptiblp yepuUion* These ^(perunents, carefully re- 
lipfited seveixd times, «awape fffbrdedr the eamc ceifolts*” 



ADimStON OF BODIES TO FLUIDS* 


.169 


IV. 

Abstract of a Memoir on the Adhesion of Bodies to the Sur^ 
face if Fluids^ read at the Sitting ff the first Class of the 
Institute^ November the ‘241/4, 1806. By Mr. Laplace*. 

-A. GREAT number of experiments liave been made on Dr.Young first 
the adhesion of bodies to tlie surface of fluids, but without accounted for 
any suspicion, that this adhesion was the etfect of capillary i.„(iiesWthe* 
action. Dr. T. Younj^ appears to me to be the first, who surfaces of Hu- 
made this ingenious remark f. On applying my analysis to auracuon.^**^^ 
liis experiments, I have found, that it represents them as 
well as could be expected with regard to experiments so very 
delicate, and not always agreeing exactly with each other. 

The phenomena of capillary action being now reduced to a Theory of ca- 
matheinatical theory; nothing more is wanting to this i»te- 
refliiig branch of natural philosophy, but a series of accu- ly experi- 
rate experiiucuts, in wliich every thing capable of aflecting 
the result of this aftion is carefully removed. The want of 
very precise experiments is felt, in proportion as the sciences 
advance toward perfection. To the concurrence of the great Cause of the 
discoveries in mcchaiiics and mathematics with those of the 
telescope and pendulum, astronomy is indebted for its vast 
Xirogress.' We cannot therefore too strongly invite the phi- 
losopher to give the greatest precision to his ox>erations ; as 
we cannot sufficiently encourage the skilfiii artist, who de- 
votes liis labours to the improvement of the inflrumerits of 
science. A single experiment badly executed, has frequently Nece^ssity of 
been the cause of many mistakes ; while an experiment well experiments, 
performed subsists ibr ever, and sometimes becomes a source 
of discovery. On such an experiment we rely witli coiifi- 
deuce; but the cautious inquirer feels himself under the 
necessity of verifying the results given by an observer, who 
has not acquired a solid reputation for accuracy. 

* Journal de Physique, Vol. LXUl. p. 41J. Nov. 180G. 

Philosophical Transactions fur 1805 : or Journal, Vol. XIV. p. 74, 

T58. 

Vol. XVII. — July continued, 1307* 
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«l!fecrorwa. ® ^ applied to the surface of water 

terresistsMpa- standing at rest in a vessel of considerable extent, on endea- 
Srec” To^'or* separate it from -the water we find a resistance 

tional^to^ts proportional to the surface of the glass. On .raising the 
size. glass, we raise at the same time a column of water above 

Cause of tliis. the level of tlie surface, which resembles* in its figure* the 
grooved wheel of a pulley. Its base extends indefinitely on 
the surface of the level : as the column proceeds upward it 
diminishes to about seven tenths of its height : above this it 
enlarges, till its summit covers the surface of the disk. To 
determine its volume, let us conceive in the plane of its - 
least diameter an interior canal, at. first horizontal, after-* 
ward curved vertically as far as the level surfiice of the fluids 
and at that point resuming its horizontal direction. It io 
easy to perceive, that, in the case of the column being in 
equilibrium, the power owing to the capillariness of its sur- 
face must balance the weight of tlie fluid in the vertical 
branch of the canal. On raising the disk liiglier, the weight 
becomes more powerful from the capillary attraction, and 
the column separates from the disk. The weight of the co- 
lumn of water raised in this state of equilibrium is the mea- 
sure therefore of the resistance experienced in separating 
the disk. If the breadth of the disk be considerable, we 
find by analysis, that this weight is equal to that of a ey- 
linder of water, the base of which is equal to that of the- 
disk, and the height the product of one millimetre [0*3J)I . 
of a line] multiplied by the square root of the number of 
millimetres in the height to which water would rise in a tube 
of glass one millimetre* in diameter. The suifaee ef the 
water is a tangent to that of tlie dkk ; but if these two su^ 

. faces Cut each other, the^preeeding result must be multiplied 
by the cosine of half the acute angle formed between thetn, 
and divide by the Square toot of tlie cosine ofvthe entire 
angle. » ‘ ^ 

- Case where the • When the^fluld, instead of rishig, would be depressed in 
SHk inrcupii. ® the same materials as the di^, » <nep^ 

la 7 tube. cury is in a tube of gloss, the column raised by the disk 
. has noionger the' shape of a pulley : its base extends inde- 
finitely- on the surface of the fluid, but the column -decreases 
continually from this base, till it comes into contact with the 

disk. 
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disk* Tiic weight of this colurnn, in a state of equili- 
brium^ is equal to that of a .fluid cylinder, the base of which 
is the, surface of tliedisk, .and the altitude the product of 
one millimetre, multiplied by the uumber of millimetres the 
fluid would sink iii.e^tube of the same material as the disk, 
aiid^ one millimetre in diameter, this product being mul<* 
tiplied by. tbe'Une of half the acute angle that the sur&ce 
of the fluid f^rms with the .disk, and divided by the square 
root of the cosine of.tlie wlmle angle. 

All these results require a slight correction, relative to the 
supposition of a great diameter of the disk. I shall give 
this correction, which may be neglected without any sensi- 
ble. error for disks' the diameter of which is thirty millime- 
tres [11*74 lines] and upward. 

To compare the preceding results with experiment, let us The theory 

consider a disk of glass 100 millimetres [3 in. 9 1.1 in diaine- compared with 
- - tt It t 1 • 1 i 1 experiineiu. 

ter. Mr. Haiiy has observed, that in u tui>e of glass one 

millimetre in diameter, water would rise 13.569 millimetres 
above the li^vel : whence it is easy to conclude, by means of 
the theorem above given, that the force necessary to sepa* 
rate the disk from the surface of water would be equal to a 
weight of 29*931 grammes [446*819 grs.]. Now according 
to Mr. Achard this force is 29*319 grammes [452*832 grs.], 
which diflers very little from the preceding result. I made 
some experiments on the resistance opposed by a disk of 
glass applied to the surface of mercury. But to compare 
them with the theory, it is nec^sary to know the angle 
formed by the surface of this fluid iu contact with the glass. 

An experiment of this kind, made with precision, is well 
adapted to determine this angle, which appears to be of 30^ 
or 40®. 

If we place two disks of gloss horizontally on each other, Two disks of 
leaving between them a very thin stratum of water, ^hese ^ 

two disks will adhere with considerable force. To determine water between 
this force, it must be observed, that the interposed fluid **’*“'• 
then takes the form of a pulley ; and that the smallest ra- 
dius of curvature of its surface is very nearly equal to half 
the thickness of the stratum. Neglecting here then, as may 
be done when the disks are very large, the greatest radius of 
curvature, we find the resistiOice, that the two cylinders op- 

N 2 pose 
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tlitiory. 


from mistak- 
ing tiieir dis- 
tance. 


Theciry of 
small bodies 
sustained on 
fluids. 


pose to their septiriation, equal to the weij^ht of a cyliiidcT of 
water, tlic biisc of which is the siurface of the disk, and its 
altitude tiie height to which water would' rise between two 
parallel planes of glass, as distant from each other as the 
UieV^'istance'^ ititerval that srfmrates the disks.. Mr."" Guyton do Morvxati 
much greater made an Experiment of this fcind wJth two disks bf glass, tWE 
haveb 4 a!by** which was 81*21 niiliimctres 8 inches],' and 

he found their resistance to separation 25CHf5 grammes 
[3870*5 grs.]. ccordiiig to the preefeding theorem, the re- 
sistance w'ould be only 155*7^^ grammes [2406 grs.]. Tlie 
ditlerence of about oue third hetweeii these two results, 
arose, no .doubt, either from the estimation of the interval 
that separates the disks, which requires great nicety iii such 
or inequalities small internals ; or to the iiieqtialicies of the surfaces- of tlie 
of their surface, disks, which it is difficult to render accurately plane.' 

The Kustciitution of small bodies on the surface of fluids 
depends on this general principle : The diminution of 

weight of a body merging in a fluid, that sinks arotind it 
by capillary action, is the weight of a voUnae 6f fluitl equal 
to that of the part of the body beneath the level, added to 
the weight of the volume of fluid displaced by capillary ac- 
tion. If this action raise the fluid above, the level, the di- 
minution of weight of the body is the Iveiglitof a volume 
of the fluid equal to the part of the' body below the level, 
minug the weight of the fluid raised by capillary attrac- 
tion.” 

Diminution of This principle embraces the known hydrostatical prin- 
weight of bAPciple of the diminution of weight of a body plunging 
diej 111 fluids, ^ sufficient to omit what relates to capillary 

action, which totally disappears, when the body is com- 
pletely in the fluid below the level of its surface. • ■ 

' To demonstrate the principle just laid duwb, let us sup- 
pose a veitical tube large enough to include the body itself, 
and all the body of fluid that it sensibly raises, or the space 
it leaves empty by capillary action. Let us conceive this 
tube, after having penetrated into the fluid, t6 bend hori- 
zontally, and afterward, rise verrictilly, presen'ing tha^'sEmc 
diameter throughout its whole extent. It is clears that, in 
the case of an equilibrium, the weights in the two vertical 
branches of the tube must be equal. The weight of the 

body. 


Demonstra- 
tion of this 
principle. 
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body tberefore must compc^imte th^ wciuirii it, produces by 

rapilisiry action ; or, if it raise the, fluid by this action, its 

iiiferiitr specific gravity must compensate the weig|it of the 

fluid raised, in the Hi's! case this action raises the body, 

^liicb by tl^is means may be retained on the surface, though 

speoiflcally heavier than the flij^id : in tlie second case it has 

a tendency to sink the body in the fluid. It is tlius that a Steel floating 

very slender cylinder of steel, the contact of which with 

water is prevented either by a varnish, or a thin stratum of 

air surrounding it, is supported oti the surface of the fluid. 

If we place thus two e<mal and parallel cylinders, touciuiig Two equal 

each other, but the eittreinity of one passing beyond 

of - the other, we perceive them immediately sliding by eiich contact, will 

other to brinu: tlieir extremities on a level. The reason of 

”... . . tiirougnout 

this pKenomenon is visible. The fluid is mure depressed by their w\iole 
the capillary action of the ttvo cylinders at that extremit}’’ of 
each which is in contact with the other cylinder, than at the 
opposite extremity. The base of the latter extremity there- 
fore experiences greater pressure than the other base, since 
the fluid around it is more elevated. Consequently each cy- , 

Under tends to unite with the other more and more: and as 
the accelerating forces always cany a system of bodies, the 
equilibrium of which is deranged, beyond the state of equi- 
libration; the two cylinders must alternately pass each other, 
producing an oscillation, which, diminishing incessantly, by 
the resistance the cylinders experience, will at length be an- 
nihilated. The cylinders, being thus arrived at a state of 
rest, will have their extremities parallel. These oscillations 
may be determined by uiudysis, and we may compare the 
theory of capillary action on this point with experiment. 

These comparisons are the true touchstone of theories, which Theory should 
leave nothing to be wished, when by means of them w e can expmmern. 
not only foresee all the eflects that must result from given 
circumstances, but determine their quantities with accu- 
racy. 

If w^e comiider the whole of the phenomena of capillar}' Capillarv at- 
actiou, and their dependance on one single principle of an traction de- 
attraction between the molecules of bodies decreasing in a Sf " he*lB>o/e- 
very rapid ratio, it is impossible to call tiiis principle in cule^ of bodies, 

question. This attraction is the cause of chemical affinities : which is the . 

cs\U!^•- of cho- 
inicalaflSnities, 
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it does not stop at the surface of bodies, but, penetrating^ 
into them to depths which, though imperceptible to our 
and accounts ^®^'***j sensible in the action of affinities, it produces 

for the mdu- that influence of masses, the effects of which have been dis- 
onThein?^*^** played by Mr. Berthollet in such u happy and novel man- 
ner. Combined with the figure of capillary spaces, it gives 
rise to an almost infinite variety of phenomena, which, like 
those of the celestial bodies, are now brought w'ithin the do- 
Allies chemis- mains of analysis. Their theory is the most intimate point 
contact between chemistry and natural philosophy ; two 
sciences, which now approach each other on so many sides, 
that one cannot be cultivated with much success, without a 
thorough knowledge of the other. 

Capillary at- The resemblance of the figure of fluids raised, depressed, 
duc«°a cate- founded by capillary action, with the surfaces generated 
nary curve, by the curves known under the name of catenary, lintear, 
and elastic, ofl which mathematicians employed themselves 
at the origin of the infinitesimal calculus, led some philo- 
but the snr- sophers to suppose, that the surfaces of fluids had a uni- 
Wvenotaulfu tension, like elastic surfaces. Segner, who appears to 
form tension, have been the first that suggested this idea*, was well aware, 
that it could be no more than a fiction, adapted to represent 
the effects of an attraction between the molecules decreasing 
with great rapidity. This able mathematician endeavoured 
to demonstrate, that this attraction must have the same re- 
sults : but, if we examine his reasoning, it is easy to per- 
ceive its inaccuracy ; and we may conclude from the note 
appended to his researches, that he seems not to have been 
satisfied with it himself. Other philosophers, resuming the 
idea of a uniform tension of fluid surfaces, have applied it 
to various capillary phenomena. But they have not been 
more successful than Segner, in the explanation of this force ; 
and the most able have contented themselves with consider- 
Conjecture jjjg ^ ^ means of representing the phenomena. In living 
truths, the conjectures, which may arise from the first view 

of these phenomena, we may hit on some truths ; but they 
will almost always be mingled with many errours, and the 

but he is the discovery of them belongs only to him, who, separating 
discoverer who 

obMfves or in- ^ Mem. ol the Royal Society of Gottingen, Vol, I. 


them 
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them from this mixture^ goes fo fur as to eftablilh them on ▼«stigat« 

, "-i-i* the® with sc 

folid foundations by oblurvation or mathematical invei« curaej. 
tigation. 


' V. 


Jeewmt of a TiOom to be •worked htf Steam or JVater;* bt/ Mr, 

John Austin, of G/ojgow. 

SIR, 

FTER n)uch tropbje, expanse, and reiterated experi- 
ments, 1 have happily succeeded in completing a new Weav- Newlooomfoi 
ing-Loom, a AVorkin^-Model of which, with cloth in it, is weaving, 
presented to the Society for their inspection. It has, upon 
trial, succeeded beyond expectation, answers in every respect 
the purpose4for which it is intended, and has met with the 
approbation of manufacturers of the iirst respectability in the 
country. ' 

After many diAcrent attempts, I think that I have brought worhed by 
mjr weaving-loom, which may be driven by water, or steam, water or sieam 
to such a state of perfection, as to prove its utility, the more 
it is known and employed. 

My first attempt was made in the year 1789: I at that ctrri^^nu^xi 
time entered a caveat for a patent, but relinquished the idea ecuiioii. 
of obtaining one, and have since made many improvements 
upon my original plan. In 1796- ^ report in its favour was 
made by the Chamber of Commerce and Manufactures at 
Glasgow ; and in the year 1791^» R actually set at 

work, at Mr. J. Monteith^s spinning-works, at Pollockshaws, 
four miles from Glasgow, which answered thepuqiose so well, 
that a building was erected by Mr. Monteith, for containing 
thirty looms, and afterwards another to hold about two 
hundred. 

The model now submitted for inspection is an improvement 
upon those constructed for Mr. Monteith. 

* of the Society of Arts, 180$. The gold medal of the 

Society was voted to Mr. Avstim for this invention. 

The 
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Enumeration The following are the advantages which my Loom pos- 

of its advaiita- sesses. 

ges. 

1. That from 300 to 400 of these looms may be worked 
by one water-wheel, or steam-engine, all of which will weave 
cloth, superior to what is done in the common way. 

2. That they will go at the rate of sixty shoots in a** mi- 
nute, or two yards of a nine hundred web in an hour. 

3. That they will keep regular time in working, stop and 
begin again, as quick as a stop watch. 

4 . They will keep constantly going, except at the time of 
shifting two shuttles, when the weft on the pirns is done. 

5. In general, no knots need to be tied, and never more 
than one, in place of two, which are requisite, in the common 
way, when a thread breaks. 

6. In case the shuttle stops in the shed, the lay will not 
come forward, and the loom will instantly stop working. 

7« They will weave proportionally slower, orquicker, ac- 
cording to the breadth and quality of the web, wnich may be 
the broadest now made. 

* 8. They may be mounted with a harness, or spot heddlcs, 

to weave any pattern, twilled, striped, &c. 

9 . There is but one close shed, the same in both breadths, 
and the strain of the working has no effect on the yarn behind 

' the rods. 

10. The bore and temples always keep the same proper 
distance. 

11. There is no time lost in looming, or catting out the 
cloth; but it is done while the loom is working, after the first 
time. 

12. The weft is wcll-stretclied, and exactly even to the 
fabric required. 

13. Every piece of cloth is measured to a straw’s breadth, 
and marked where to be cut, a&*any given length. 

14. The loom will work backwards, in case of any acci- 
dent, or of one or more shoots missing. 

15. Every thread is as regular on the yam beam as in the 
cloth, having no more than two threads in the runner. 

. id. If a thread should appear too coarse or fine in the web, 
it can be changed, or any stripe altered at pleasure. 


17. 
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T7. They will weave the finest yarn, more tenderly, and 
regularly, than any weaver can do with his hands and feet, 

18. When a thread either of warp or weft breaks in 
the loom will instantly stop, without stopping any other loomi 
and will give warning by the ringing of a bell. 

A loom of this kind occupies only the same space as 
a common loom ; the expense of it will be about half more ; 
but this additional expense is more than compensated by the 
various additional machinery, 'employed for preparing the 
yarn for the common loom, and which my loom renders en- 
tirely unnecessary. 

20. The reeling, winding, warping, beaming, looming, 
combing, dressing, fanning, greasing, drawing bores, shifting 
heddles, rods, and temples, which is nearly one half of the 
weaver’s work, together with the general waste accompanying 
thein, which is about six per cent of the value of the yarn, 
and all which occur in the operations of the common loom, 
do not happen with my loom, which, by its single motion, 
without further trouble, performs every operation after the 
spinning, till the making of the cloth is accomplished ; by 
which, independent of the saving of the waste, the expense in- 
curred for reeling, warping, winding, &c. is saved, amount- 
ing to above twenty per cent of the yarn. 

21 . 1'hc heddles, reed, and brushes, will wear longer than 
usual, from the regularity of their motion. 

22. More than one half of workmanship will be saved : 
one weaver and a boy being quite sufficient to manage five 
looms of coarse work, and three or four in fine work. 

These advantages, which from experience my weaving- loom 
has been found to possess, and which upon inspection will be 
perceived, will, I presume, be esteemed of some magnitude; 

My loom, as now constructed and improved, is much sim- 
plified, so that the manual labour requisite is trifling; and if 
it is encouraged by the Society of Arts, I am sensible much 
advantage will arise from their approbation, and the publicity 
it will in consequence receive. 

I am, Sir, 

Your humble servant, 

JOHN AUSTIN. 

Certificates 
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Certificates of Certificates were produced, from Messrs. Hugh Cross, 
its utility. Matthew Persten, and David Mutrie, dated Glasgow, 
October 12, 179^, stating that, by appointment of the Cham- 
ber of Commerce in Glasgow, they had inspected the Loom, 
constructed by Mr. Austin, and were of opinion, that it will 
be found to contain some ingenious and useful improvements, 
by producing saving and facility in several of the ordinary 
operations. 

Messrs. Neil, Macvicar, and Thomas Henderson, of 
Edinburgh, certified on the 12th of April, 1804, that .they had 
seen, in the Trustees office there, the model of Mr. Austin’s 
Loom, and that they thought it ingenious, and the best they 
bad then seen. 

Further Certificate, from Edinburgh, dated April 14, 1804, 
from Mr. John DRysfAfONp, and from Messrs. James 
Eeid and John Waugh, partners in the house of Walter 
Bigger and Co. lincn-manufacturcrs, testify to the ingenuity 
of Mr. Austin’s Loom, and that it is capable of being employed 
to the great advantage of the manufactures of this country. 

Mr. Austin having left a complete Working-Model of his 
Loom with tjie Society of Arts, &c. a reference to it will con- 
vey an idea of its principles, better than any description that 
might be attempted ; as from the variety of minute parts in it, 
the Committee ot the Society have thought it impossible to 
have a drawing of it, upon their usual scale, which can be ren- 
dered sufficiently intelligible. 


YI. 

Observations and Experiments respecting the Art of making 
Copies Written Paper by. Pressure. By JX.T. 

SIR, 

Copying ma- ^ Machine, callcfl a Copying Machine, 

chine. offered to the Public for the purpose of obtaining a cqpy 

from any recently written paper. 

To merchants and others, who are in the habit of writing a 
great number of letters, &c. of which they wish to have a 

copy 
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cop 3 % this invention has been of so'|;rcat utility^ that it has 
now come into very general use. 

I'he method of using this instrument, which is a r 9 lling Method of 
press, is briefly this : Having covered the paper to be copied 
with a piece of damp copying paper (a kind of white, thin, 
unsized paper, made on purpose), place it between oiled pa- 
pers on a board, cover it with some blotting paper, and pass 
it through the press: a copy, which is legible through the 
copying paper, is thus obtained from writing that has been 
WTittcn only a few hours. Thus far this machine fully an- 
swers the purpose ; but when old writing is made to undergo Does not an- 
this process, no eflect is produced. miting^ 

Should any method be discovered of obtaining copies from 
old writing, it would prove a valuable acquisition to many 
persons, and to mein particular. It is with the view of obtain- 
ing information on this subject^ that 1 have troubled you with 
this letter; you, or some of your correspondents will, I hope, information 
through the medium of your valuable Journal, favour the tjiis head 
public with some communication, that may throw a light on ^ 
this interesting subject. 

Tjie following account of a few experiments I have made 
will, perhaps, be of service in forming a judgment as to ihe 
means most likely to succeed ; or they may be useful to any 
one, who may choose to prosecute the matter experimentally. 

I remain. Sir, 

Your obedient servant, 

To Mr. NICHOLSON. R. T. 


1 first tried the most violent pressure (both with and with- 
out the substances hereafter mentioned), without advantage. 
A moderate, pressure is best. Writing can seldom be got out 
after it has been written more than 24 hours. 

In taking off writing, a considerable improvement was dis- 
covered ; it consists in covering the copying paper with flannel 
instead of oiled paper. By glueing the copying paper on a 
piece of white paper, the writing is rendered more legible. 
Notwithstanding these, and using boiling water instead of 
cold, the old writing continued refractory. * 


Ezperlmentfl. 

Moderate 
pressure best. 


Mechanical 
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Mechapical means having failed, it was necessary to cn* 


Solutions ap« 
plied to the 
writing, or the 


plied to the crease the power by the assistance of clu'inistry. 


Infusion of 
galls. 

Green vitriol. 

Pruslate of pot- 
ash. 


Ylidrosulplm- 
ret of ammo- 
nia. 


copyingpaper With this intent, I soaked either the old writing or the co* 
pyiiig paper in various solutions, and passed them through 
the press. Old writing is rendered blacker by being soaked 
for some hours inr infusion of galls, but it has no power to bring 
it on to the copying paper. 

Solution of sulphat of iron produced no effect. 

With triple prussiateof potash a faint copy was sometimes 
obtained; often it had no effect: a few drops of suIphuriQ 
acid added to it increased its power, but the whole was ren- 
dered grfecn. 

Ilidrosulphiiret of ammonia has more powerful action on 
writing. than any thing I have yet tried. When this liquid is 
poured on faded or almost any kind of writing, it^haiiges it 
to an intense black colour. By the aid of this preparation, 
I have been enabled sometimes to procure tolerably good 
copies, but could uot obtain a constant effect, though 1 often 
varied the progress. 

But the action of hidrosulphurnt of ammonia is incom- 
plete, the black it gives to writing is not permanent, and on 
some writing it has no effect. 

As this substance appeared more likely to succeed than any 
other, 1 was induced to examine it more particularly, but the 
result has convinced me its power is inadequate to the 
purpose. 

The reason it gives a black colour to writing is this : almost 
all inks contain an excess of sulphate of iron ; the ammonia 
combines with the acid, and the sulphuretted hidrogcii with 
the iron, forming the black colour; and because different 
inks contain different proportions of sulphate of iron, they will 
not be equally affected by the hidrosulphuret of ammonia. 
Hidfosnlphu- The hidrosulphuret of iron is decomposed by the carbonic 

rtt of iron cle- ^cid of the atmosphere. 

Compost'd by 
the air. 


The following experiments will prove these positions, 
'r* on paper with; 

.No. 1. A solution of tan. 

No. 2. A solution of green sulphate of iron. 


Write 


No. 
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No. 3. A pale ink fortlied with green* sulphate, of iron 
and solution of tan, having excess of sulphate. 

No. 4. An ink as above with excess of tan. 


Poitr on the writings liidrosulpliuret of ammonia; Nos« 

1 and 4 will remain unciningcd, Nos. 2 and 3 will instantly 
become intensely black, but No. 2^t!hanges by exposure to a 
rusty brown^ and No. 3 becomes faint. . 

if liidrosulpliuret of ammonia is poured into solution of sul« 
phatc of iron, a black powder precipitates ; when this is ex* 
posed to (lie air it turns to a red rust. 

Although the hidrosulpliuret appears to have no effect on 
dry tannatc of iron, yet when poured into the ink No. 4, it 
changes it to a red colour ; writing written with this mixture 
becomes nearly black in an hour. When filtered^ a red sub* 
stance remains, and the filtered' liquor is of the same colour. 

I have somewhere seen it asserted, that ink consists of a inicnotsimplj 
black powder suspended in water, so extremely fine as to pass ablackpowdei 
with the liquor through a paper filter; - this is not exactly 

wstcr. 

tlie case. 

If ink, prepared as No. 3, be exposed to the air a short time 
and filtered, a black mass remains on the filter, and the li- 
quor that passes through is of a fine deep blue colour; if a 
drop be let fall from the filter on a piece of ivory, and exa* 
mined in.mcdiatcly, it will appear a homogeneous liquor, but 
in the course of a minute numerous black particles will 
be hceii floating in it. 

These effects arc best perceived with a glass. Some of the 
filtered ink placed in a wine glass is speedily covered with a 
film ; on shaking the glass, black pieces will be seen in the 
apparently colourless liquid, that trickles down the sides. 


From this it is evident, that new ink consists of at least two a soluble blue 
substances, one soluble in water, and communicating to it a and insoluble 
dark blue colour, the other an insoluble black powier. siaiW-'* ” 


• This was the green vitriol of commerce boiled on iron filings to de- 
prive it of any excess of acid, and to bring it to a minim um of oxigen ; 
but 1 do not know whether it was exactly in that state. The ink is of a 
blue colour, and passes through the filler without leaving scarce any resi- 
duum ; the writing written with it is at first excessiv^ pale, but gradu- 
ally becomes black. ' ' 
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1k»th probably highly' pfobable* that these are tannateS of iron, difilt- 

taniiatesof ing merely in the proportion uf oxigen which they contain^ 
especially as the blue is cliuiigcd into the black by exposure 
to the air. 

The nature of ink is at present not well understood ; but it 
is noC my intention to undertake its investigation » 1 leavc*thut 
task to an abler band. 1 beg leave, Sir, to conclude, by pro- 
posing a few queries for your consideration, and for that of 
your correspondents. 

In what do new and old writings dilTer ? 
pectmg its na— Is the d iterance in consequence of the particles of the old 
writing having become more firmly united together by time ; 
or is it on account of their having undergone some chemical 
change^? If the latter, in what does this change consist?. 


InK not vrell 
tniderstood. 


Queries res- 


Is it the tannate ofiron, which has siifiered an alteration ? or 
. is it the gunii which all inks contain ? 

Is it there any substance capable of dissolving, without de- 
composition, the black tannate of ironf.^ 


VII. 

Of Violet Purple f and (he different /Tints that may he derived 
fromit; //y John Michael HAussMANf. 


Water not the w ATER is not the sole menstruum capable of extracting 
MruuiuofJyes. colouring parts of plants, in order to enable them to ad- 
here to aluminc or oxide of iron fixed in any cloth. There, 
are vegetables, as alkauct root, which give out their colouring 

* That it is not on account of a chemical action having taken place 
between the tan and the gelatine of the paper, will appear from this, that 
unsized paper yields a copy no easier than any other. 

f From the experimqnU of Bouillon Lagrange, which render it pro- 
bable, that strictly there it no such thing as gallic acid, and from the 
manner in which ink it generally prepared, viz. by long boiling, which 
must dissipate the acid if it exist, 1 have been induced to omit taking it 
into account. 

% Annales de Qhimie, vol. lx. p, SB8, December, 1806. 


matter 



OP YIOLM PUPPLE DYES. 


18 » 


matter only to alcohol. I shall not attempt to define the na- 
ture of the colouring matter of alknnet: it is so readily de« 
composed by the continued action of heat, even below die its colour de- 
temperature of boiling water, that, after it has been extracted composed at a 
by alcohol, it cannot be concentrated by evaporation without 
being destroyed ; so that it is impossible to make any farther 
Use of the spiritoiis part of the tincture of alkanct, as I have 
convinced myself, by reducing a certain quantity to one 
fourth by distillation. The alcohol that came over appeared 
to me perfectly pure ; and the residuum was muddy, and un- 
fit for dyeing. I confess I was to blame for not having exa- 
mined it more thoroughly, to see whether it contained any 
thing oily or resinous; but 1 had then no other object in 
view, than to avail myself of the colourihg properties of alka- 
nct, with which I had reason to be satisfied. 

On mixing a sufficient quantity of spirituous tincture of Tincture of 
alkanct with six Or eight' parts of pure water in a copper Alkanct, with, 
boiler; and aftcru'ard dyeing in it hanks of cotton prepared water. **^^^** 
for Adrianoplc red, according to my process inserted in the cotton 
Annals de Chimic, year 10, by Mr. Cuaptal, at that time prepared foe 
Aliuister of the Home Department; at the expiration of an 
hour, raising the fire gradually till the bath was brought to boil, 
they were of a fine violet purple colour.To produce this colour ^ purple 
constantly bf the greatest brightness, die cotton must not be 
made dull by the preliminary preparations, and consequently 
must not be galled. The liiised oil i employed for .the prepa- 
ration was boiled with ceruse, taking. care not to burn it, that 
it might ^not soil the cotton. 

The great lustre of this violet purple on cotton, which sur- a lustre aa- 
passes t^t of the finest satin dyed in the common manner, per^r to tlut 
suggested to me the idea of produfing.il in fine printed goods. ‘ 

My expectations were so lar answered with success, that we 
presently manufiictured some whole pieces of long shawls, 
with a ground of this colour, for Mr, $oehnu, Sen. and Co. of 
Paris, who received them a few years ago, and admire^ fhem 
very much. They found the price, however, jtOo high foj.tlie 
times. Fqrm.eriy, when .it was coinmpo for ladies of /ashion penbiveforthe 
to wear printed calicoes both in summer and winter, k was 
necessary .for.'Jthysc who would force a business to have arti- 
^ cles 
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cles of this kind of veiy high price.' I had proofs of th» two 
In 1775, rich and thirty years ago, ,when I lived at Rouen ; for having then 
Rouen^for ® gown pieces of ten ells, of a very rich pattern, to sell on 
£l W 6 9i commission, 1 disposed of them without difficulty at two and 
yard. thirty louis a piece. These afticles were from the manufac- 

Mr.vonSchuIe illustrious John Henry voii Schule„of AugsVurg^ 

the first manu- who is well and justly entitled to be styled illustrious, as tlie 
first manufacturer in Europe, who carried the printing of 
calicoes to great perfecfjion and: extreme beauty. His arti- 
cles have made so much noise in all parts of the mercantile 
world, tliatthe emperor bf China- desired to see them, and 
admired them in comparison with the productions of his own 
dominions. ^ , > 

Cottons intended to be printed with violet purple grounds, 
and to have any white figures, require to be very, well 
bleached, tliat they may be muddied ^ little as possible in 
dyeing : for, though the violet purple is such a fixed colour, 
as to support the action of the alcaliuc tixiviuin of oxigenized 
muriate of potash, without being much weakened, the white is 
restored but slowly. 

Alumine fixed in the cloth, and saturated with the colour- 
™y*be dyed* ^*^5 particles of tlucturcof alkaiiet, will still admit the colour- 
upon the alka* iiig matter of other vegetable or aiiiiual substances;^ which 
Vues infinite njimbor of other tints, that may be in- 

’ creased indefinitely, by more or less diluting the acetate of 
alumine employed in the printing ; aiid by dipping the violet 
purples, and their derivative tints, thus produced, in a bath 
of madder, cochineal, kermes, brazil, weld, quercitron, &c. 
By mixing these drugs in differehit proportions, the tintsj may 
be greatly increased in number ; and still farther by mixing 
more or less acetate of iron with the concentrated of diluted 


zaciiircr oi 
printed goods 
in Europe. 


Cottons must 
be well 
bleached. 


solution of attetate bf alumine. 

Cotton printed with oxide'of iron, or a concentrated solution 
^xide oMron of iron, takes a greenish black from the tincture of 

*a1kanct: and by diluting the solution of acetate of iron in 
different ptopottlons, we shall obtain a great variety of grhys, 
more 6rl^ 'deep, and more or less green. These tintil arb 
equally siisdeptible bf variation by means of the dyeing drugs 
Other colouri’‘'«“dy 

printed by the If we wish to produce other colours by the side of the 
side of it. oTOund 
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gitmiid of purple violet, or its derivative tints, without per- 
ceptibly altering this ground, it is necessary, before the 
blocks with other mordants are applied, to pass the alkapet 
ground through dilute sulphuric acid, to carry off the atu** 
miue, that has been left untouched by the colouring parti- 
cles of the attcanet* The purple and its derivative tints will 
be reddened a little indeed by the action of the acid, without 
however being much weakened. 

Linen prepared in the same manner as cotton presents 
nearly the same colours and tints when dyed with tincture Linen may te 
of alkanet; and admits the same variations by means of other dyed with al* 
colouring drugs, or the acetate of iron. kanet. 

The same may be said of silk properly alumed. It affords and liik, 
very brilliant colours by being passed through tincture of 
alkanet ; which however only gives the silk a muddy tinge, 
if it be prepared with a solution of tin of any kind, instead 
of being alumed. This shows the little affinity of 
oxide of tin for the colouring particles of alkauct, which 
produce no better effect on linen or cotton, prepared with so- 
lutions of the salts of tin. 

The same inconvenience would probably take place with 
wool, which 1 have not treated with tincture of alkanet : but 
no doubt it would exhibit nearly the same colours as cotton, 
linen, or silk, ofeer having been well alumed. 


Woollen. 


On Cast Iron; fty Professor Proust.* 

Oray and black cast iron afford an aromatic hidrogen, 
which appears to me to hold in solution a part of the oil that Aromatic W- 
18 formed during their solution in acids. Tliis hidrogen g^y Ind^Luk 
burns heavily; and its flame is tinged with yellow and green, castirou. 
Fout inehes of this gas, however, burned v/ith eight of 
nxiged, consumed only two, or no more than pure hidrogen 
would have done. The residuum did not render lime-water ' 
tiurbid. I suspected^ therdbre, that the oily particles might 

'O Journal da Phblqfoe, toI keiii. p. 463, December, 1806. 
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hare, escaped combustion ; but we must not forgetj that rOijr 
small quantities of carbonate of Kme are soluble in lifne<^wateft 
Six of this and inches oi this gas^ and sixteen of oxigenized muriatk 
16 of oxigetiiz- gas were reduced in the space of an hour to half an inchv the 
Mi™^^uced by which was still oxigenized mumtic gas# A cloud 

mixture to *5. wus formed at the instant of mixture^ anda li^t greasfpehr 
Greasy pellicle floated on Uie surface of the water, but I was not able to 
formed. examine it. This gas likewise contains^hosphorus. Phos^ 
Contains pbm- phorus,in fact, must occur in cast iron oftener than is im&- 
phoros. gined ; for 1 have perceived a plmsphate in almost all the 
solutions of our Spanish cast iron. But beside the oire there 
fheaitoV" kinds of charcoal that contribute to this. That of 

the qaercus tlie evergreen oak, for instance, must' 'contain either phos** 
phorus or a phosphate, since the latter is found in its 
ashes. 


Tlicir Plumbago, 

Carbon sepa* The carbdn separated from cast iron' has the leaden ap* 
pwwwBce. and scaly texture of pinmbago; particularly 

like plumbago, when it has been thoroughly freed from iron by the muriatic 
k plumbago acid : but is plumbago in fact a combination of iron with 
acarburoi? carbon, a metallic carburet, as it has been considered ever 
since the time of Scheele ? His own experiments, in con- 
junction with some particular facts, lead me to doubt this; 
and I am at present fully persuadcMl, that, before we give im- 
plicit credit to this combination, it would be proper to sub- 
ject it to a fresh examination. 

Supercarburelied Cast tron^ 

I bad Occasion to examine some cast iron thifd had boeh 
carbon by long wfiued according to Grtgnon’s principles, or by keeping it a 
fuaioa. long time in fusion. The cannons made of it were proved 
by the corps of artillery under the reign of Charles III, and 
would not stand the trials. 

^ This iron, when broken, had not the gramilotis appear- 
ance of gray cast iron : it exhibited to the eye a heap of sman 
nee^Oones, very tdutase, between arbkSi'idiraeettus sCuies of 
plumbago were Tii^lde when ii»peele4 with h le&W iHi'e 
stipetabnndanceof this fttcilitated the ciystal&nilibnl tTiRitf 
|)ie hammer it is compressed, and crombles. - *1%. file tints 
’■ ' it 



ON CAST IRON. 18/ 

it very easily. A skilful workman succeeded in forging a 
piece without melting it, and formed a plate of it, which, af- 
ter tempering, appeared to be very steely. Hence 1 conceive 
it follows, that, if cast iron gain in metallization by continu* 
ing the heat, it loses by the diminution of its oxide a princi- 
ple, tkat seems indispensable to the solidity of its texture.) 

If this oxide, which serves the purpose of interlacing the Tough cast 
metallized parts, and of preserving a more complete conti- 
guity between them, happen to be deficient, the liquidity of iron in the 
the fused mass cannot ayoid being diminished, and its place 
must be supplied by carbon, to keep up this effect. But 
when the iron owes it liquidity to this new principle, it is far 
from having the same coherence or tenacity as in the fMiner 
case. Whatever may be thought of this opinion by those 
metallurgists, who are engaged in casting artillery, I conceive 
it will be of use to them, to preserve the history of these facts. 

But if we continue for the present to consider the carburet if a carburef, 

of iron as an actual combination, we must allow, that its ex- a com- 
... * pound united 

istence, or its solution in cast iron, affords us an example of a with an excess 

combination, a compound with the excess of one of its ele- 
ments, or, if you please, of another kind of union, to which 
Mr. Berthollet does not appear to me to give a full assent. 

I have examined cast iron obtained with the pit-coal of Cast iron im« 

turta in furnaces, that had neither the height, nor strength ®^5ucSby ^it 
blast, commonly required to reduce iron ore by this combus- coal, 
tible. Thiei cast iron, on coming out of the crucible, boiled 
till it began to fix. The result was white, blistered masses, 

£t for nothing but making cannon balls. It was easy to see, 
that this ebullition was nothing but a continuation of the ef- 
fervescence, which bad not terminated in the fiimace. 

Its solution confirmed this opinion, for it afforded infinitely Afforded less 
less hidrogen than white cast iron. hidrogen. 

The labours of Bergman, Berthollet, and many other sci* ^ 

entific men, confirmed by the methods practised in England, utns oxide ia 
to promote' the disoxidation of the parts' in which this process 
ba^ not taken place* scarcely admit of a .doubt, that cast iron 
49 notfiing^butmetallm ifon serving as umenstroum ton pen- 
tkm of itabxlde* But ore not such solutions so mimy exam^ 
pies of cOna^kiids dissolved in an excess of one or other of 
iMr eluents { ; 

O 2 Sulphurate 
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Analogous in> 
stances. 

Copper. 

Silver. 

Superphos* 
phurietted car- 
bon. 

Amalgams. 

Water. 

Hldrogen. 

Hidrurets. 


ON CAST IRON* 

Sulphunvte of copper dissolves in copper, one of its eleiueiiti; 
The black coppers eontain it, and even sulphurate of iron and 
Sulphurate of sUver likewise. We may presume from these 
iustances, titel^fore, that there would be nothing extraordi- 
nary in finding sulphurete, phosphurets, and carbutete, djis* 
solved in their respective metiils; and consequentl^y^o^ R^o 
these metals dissolve other oxides. If cast iron be an instance 
of this, that of the oxide of copper in its metal is another, for 
which we are indebted 4o Mr.Chenevix ; and the experiment 
of Fernandes on the solution of muriate of silver in its metal 
is ft third. 

Fhosphuret of carbon is a compound, that dissolves in 
{diosphorus, one of its elements, in. we know not.what prcM 
portions. 

Amalgams are componnds, some of which appear to be 
proportional, and others not. Some separate from the excess 
of mercuiry, and afSard means of studying tliem : others re- 
main in complete solution in it in progressive quantities, the 
extent of which is not known. * 

Water is a compound, which by the assistance of circum- 
stances dissolves in oxigen gas, and in hidrogen gas, or in 
either of its elements. 

Hidrogen is an element of fat oils, volatile oils, camphor, 
&c.; but we find, that, during their passage in vapour through 
a nedhot gnn^barrel, hidrogen can disengage itself ftom the 
eoaU and dissolve a part of these vapours. 

Nothing surely cun be objected to our considering, by an 
(BKtension ofthese principlea, solutions of sulphuri phospbs^ 
nis, carbon, arsenic, zinc, &c. in hidrogOn, not a& simple 
solutions without any measure, but as so many compounds 
in due proportion, as so many hidrurets of sulphur, phos- 
phorus, &c. which an excess of the^ solvent may bold in 
soluriob, . ' 


Vsdousconh If we east ^ eye over the whole field of diemical science, 
pound sols- we shall discover there too a muMtude of ' hohipbttiidsy 
iMAi dissolve olhers ; tome in proportiofit ihit' VtrO cneily 

esimatedby asepoiutiou iif theexci^s 

ykiidkigbothis metltod, eontinueto^’ffti^ate^^l^ 

, ||g|||tt^ quanttties : • so* that evd:k dt lifo^ 

;^w4gnorant, whether we ought to place in me 
> the 
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thecomponnds that are confined to constant proportions, and 
those that are. snbject to none, though both are the ^ult of 
the same power. ^ 

Mr. Berthollet, in his Third Series of Inquiries concerning 
Affi|)itieB, expresses himself thus : 

Proust asserts, that compounds, the proportions of which Objection of 
ara fixed, may unite with an excess of one of their elements 
in an indefinite proportion ; without defining the characters, 
that distinguish combination from this other kind of union. 

It is obvious, that, in consequence of the latter distinction^ it 
would be difficult to object to him any observation, which he 
would not find means to explain.*’ 

If the preceding facts, to which many others might be pauses ai> 
added, since the wo^ks of the elder chymists are loaded with swer. 
them, sufficiently prove the existence of these kinds of union, 
or solutions of compounds by their elements, or even by other 
compounds; itwoiild appear to me superfluous to insist longer 
upon them : but I have been able to make them concur in 
the.explaiiation of certain phenomena, without any contra* 
diction of principles. As to the characters that distinguish 
them, or ally them to those compounds that range under the 
laws of proportion, 1 am entirely of Mr. B^rthoUet's opinion. 

But how should 1 define those characters ? All the elements 
of such unions are not sufficiently known. Chemistry not 
having yet called for their being subjected to a particular 
study, it is enough for the present to exhibit them as incon* 
testable facts, till refiection determines their proper place in 
ibe edifice of science. 

Hidrale of Iron* 

Mr, William Talaker, our collector fpr the Cabinet of a fine yellow 
Madrid, found a very fine yellow ochre in the mountains of 
Artana, in the kingdom of V^entia. It contains a little carinate ^ ^ 
farbonate of lead,^ though there is no mine of that metal in 
the neighbourhood. This was taken up by weak nitric acid, 
withoufaltermg the colour, of the mincrai* 

, This oclire, freM from lead and carefully dried, was sub^ distiUatwin 
ject^ to distUlation in a retort of ten inches capacity. The gave o*it 12 of 
j^ueous vapour that arose completely expelled the air from 
the retort, and with it abouf half an inch of carbonic acid 

gas 
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Muriatic acid 
separated *44 
^sand. 

Hidrate of red 
oxidCf 


Hidrate of 
black oxide in 
carbonate of 
iron. 


g[a8. A hundred parte of the ochre freed from lead wel^e 
reduced to eighty-eight of a pretty fine red powder. The 
product was ^renrater. 

Muriatic acid applied to the residuum, separated forty- 
four parts of sand : consequently there were forty-four parts 
of red oxide likewise, 

, If forty-four parte of tbb oxide were combined with twelve 
of water, one hundred parts must have been united with 
twenty-seven in this oxide. It was therefore a hidrate, with 
base of red oxide. 

If the red oxide, which is generally less disposed to enter 
into combination, be capable of producing a hidrate, must 
not the black oxide be much more so ? The hidrate of iron 
then with base of oxide at a minimum will be found some 
day, either pure, or in a compound of this metal. 1 am of 
opinion it is in this state,- that it makes a part of the car^ 
honate of iron, the base of which is always at a minimum. 


On lilUfing Stones^ and the Method of determining the spe^ 
dfie Qranity of Substances with large Pores. By Mr. 
Guytoh^, 


Filtering X^OTH lanneus and Wallerius have spoken of a filtering 
2^^®® sandstone i e<Mr fltrum particuUs arenaeeis sequalibuss aquam 
.ceous. transmittendo stillans: cos patticulis arenaeeis parts aquam 
transmifiens. On their authority mos^ mineralogists have 
classed these stones among the varieties of areiiaceous quutz : 
but we do not find, that they had ascertained whether the 
silex in tto^^ were pure, fir merely the predominant princi* 
pie,. The fomer appears however to be the most general 
Kirwan men- ^opanion, .since, excepting one passage in Kirwan, wher^ he 
men^ns t^ gierre de Uais among the silicicelcareous stones 


ail poipus,. and for filteringf^ we. do hot find in the 

- AhthAoi 4e Chfmis, Vol. LX, p. 121, Kov. 1206, 
t Elsmeats dt Mineialogf, L p, 102, 


most 
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most modern works on minemlo^ any mention of that kind* 
of jitoney which is so much used at Paris for filtering watef^ 
and the advantages of which have been confinbed by an ibx - . 
perience of more than thirty years. 

This is a yellowish firete stone, .of a middle-sized grain, Connnon fil- 
soft enough to be cut witli a toothed saw, easily admiN j4*rSf 
ting its gi-ain to be rubbed out by the fingers, and yield- 
ing a fine powder, by rubbing two pieces a^nst each 
other. 

I found its specific gravity to be 2*3^. A piece, weigh- Spec grav. 
ing while dry 102''155 grammes, weighed 114*5, after it had 
laia ten minutes in water, though it was carefully wiped ; 
which gives an increase of 12*545 gmniines, or very near an 
eighth of its weight. 

A hundred decigrammes of this stone dissolved slowly in £ficiTe$ced 
diluted nitric acid; and the carbonic acid gas^evolved occa- 
sioned a diminution of weight of 33*59* including the small 
quantity of water, which it always carries off with it. 

The filtered solution left only 12*11 of siliceous earth. 

The lime precipitated by sulphate of pot-ash gave 139 of 
sulphate of lime. 

Hence we may deduce the compositidli of this stone, con- 
sisting of 

Carbonate of lime •••••••••••• 37*89 Its component 

Silex***** 13*11 

100 

I was desirous of knowing the place where this stone was pjsce where 
found in strata of sufficient extent, to supply the shops that *®* 

work it up into fillers for water; but from all my inquiries, 
find what information I could get, it appeared, that the in- 
ventor of these filtering stones, jvho has thus rendered areal 
service to society, has thought proper to keep the knowledge 
to hinuielf. 

In coosuUing the^escription given by Mr. Brisson, how- Many limilar 
e%'er, in his Treatise on Specific Gravity, of the stones used 
for building in l^aris^and its environs, from the collections 
of Perronet. aad Wailly, several are found to exhibit the 
same charactera so completely, that we cannot doubt their 

possessing 
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possessing the same properties, and being applicable to the 
same ^ee6• 

There are ten in particular, that resemble it in want of 
hardness, and size of grain, and that are capable of receiving 
into their pores from eight to twenty-five hundredths of wa* 
ter: such are, among others, those from Maillet quarries, 
at SU Leu, and from the quarries at Vergelet, Gentllly, 
St. Germain, Conflans, St«Honoriue, and Boure, near Mont- 
richaid. 

The same author mentions, in the series of sand stones, 
under the name of filtering sand stone^ a piece from a stone 
used as a filter, that absorbed a tenth of its weight of water; 
while the crystallized siliciferous carbonate of lime of Fon- 
tainebleau did not absorb quite Your thousandth parts ; and 
True sand ^ong the true sand stonjes, such as those used by paviois, 

stonn abso^ cutlers, &c. and even those in which the remains of organ-' 
inucii less WA* « iw* 

ter. iKd bodies sometimes occur, there are none that admit so 

much. These circumstmices lead to the supposition, that 
the specimen subjected to this trial by Mr. Brisson actually 
belonged to a filter of the same kind as those now geiientlly 
used ; and that he gave it the name of sand stone, merely 
from the preconceived notion, that the property of iilteriiig 
existed only in stones of this species. 

The proper fil- We may conclude then, that the filtering stone employed 

eaTbontte*of* domestic purposes at Paris is not a sand stone, but a 
lime, with -12 carbonate of lime, containing only 12 or 13 per cent of si- 
or *13ofsilex. in g^ch a state of aggregation, as to leave pores suffi- 
ciently open to admit water to run out of them gradually aa 
they imbibe it : that it difiers not only from the sand stones 
with riliceous cement, but likewise from the argillaceous 
sand stones, such as the grindstones of Geneva, Brives, &c. 
which in time imbibe a pretty considerable quantity of water, 
but let it pass through with much more difficulty : and that 
seveval of tha quarries 1 have pointed out from Mr. Brisson 
may have calcareo-siliceous strata of the same nature, and 
posiessiag the some property. 

To remove all doubts on this head, it appears to me ne- 


cessary to offrr some remarks on the mode of determining 
thamiacific gravity of substances with large pores. 

^ronrs la ^ y|||Say appear surpriring, that I assign to the stone I hare 


lerminlog Hw 


ay appear surpriring, that 1 assign to the stone 1 have 

described 
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described and auftly^ed, a specific grarity of 3*329; while specificgra^ 

Mr. Brisson gives no more than l*932 for that of the pieCe 

of filtrang stonci wliich 1 have mentioned as serving to ^ 

tabiSi a similarity. But it must be considered, AbaV to ob- from suppose^ 

tain’ this result, Mr. Brisson odds to the weight necessary tt> 

Instore the equilibrium, when the substance is immersed in 
water, the voi^ht of th 4 f quantUi^ of water that has penetrated 
it. Such was the method adopted by the author, for sub^ 
stances capable of imbibing water, which appears to me to 
require a farther examination, though follow'ed by many niir« 
tural philosophers. It is true Mr. Brisson gives to the spe* 
cific gravities of these same substances a second expTes8ioi^ 
deriv^ from a calculation, in which the absolute weight, or 
the weight taken in air, is increased by the weight of the 
water absorbed. But neither of these expressions can give 
the true ratio of the mass of matter to the actual place it 
occupies; since in the first, that water is reckoned as di»» 
placed, which only succeeds to the air that before occupied 
the pores, au'd which asceii^ds in bubbles from every part of 
the surface ; and in the second, the weight of the mass is 
confounded with that of the fluid employed to circumscribe 
its solid parts. 

In fact, if I had proceeded on this principle, I should But no coneo* 
have found the specific gravity of the filtering stone no more when 
than 1*813, which comes very near to that assigned by Mr. stance’is sufi|. 
Brisson. On the other hand, if we apply to the data of his 
experiment the simple calculation of dividing the weight of 
)|i^*body in air by the weight necessary to add to restore 
tha^quilibrium when it was weighed in water, we shall have 
US the quotient 2*391, consequently still a little more than 
the same calculation for the stone I examined gave me. 

Sand stones and filtering stones are not the only fossil other fossils 
substances, that receive into their pores the surrounding penetmble hy 
medium. Chalcedonies, pitchstones, steatites, asbestos, 
inesotype, schists**, some micas, and even, according to 
Gerfai^, some varieties of jad6, are more or less penetrable 
by water. 

• Mt. Ludicke has described some hard schists, which he found to 
imbibo and part with moisture so regularly, that they ware capable of 
answering the purposei^of an hygiometer. 

This 
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gra’vity This property unquestiondbly ought to be noticed in de- 
wJuralistf as* ®^^***g thep : it makes a part of the characters, the aid of 
Elustratingthe which lit requisite to jtUc naturalist in discrioiinatiiig species ; 
Sfes*** but when he seekfe the true specific gravity of any substahcoi' 
it is to acquire a more intimate knowledge of its nature, not 
to derive from the meaKure of a surface full of pores, and 
rcn^ened with asperities, a gross calculation of the solidity 
of its mass, as if his object were the estimation of a load. 

The problem, which it is of r^al importance to the pn>- 
gress of science to solve, is to determine tlie exact ratio, 
that the proper substance of the body under examination 
bears to the bulk of its contiguous parts, that leave uo more 
•paces into which the sunrouudtng fluid can have access. 
The water, which is absorbed as the air escapes, can no more 
be considered as water displaced by the solid, than that im- 
Ubed by a sponge ; and we should fall into a great error, if 
Spec. grav. to 'estimate its density on this priuciplek It would 

soluble Kub- be superfluons to say, that. in all cases we suppose the water 
by S*ay’istei€^ <?heinical action, bs it has on salts; for then the 

ometcr j * hydro&tutic oalaucc could not even give an approximation to 
tlie trutJi, and we must have recourse to Say’s stereometer^ ; 
or if we have uot this ingenious instrument, which is not yet 
or by weighing general use, we must employ a fluid that lias no ac- 

ins fluid that tion outlie subject to be examined, as for instance, water 
Jrtve”*oHral- saturated with the same salt. Thus I used a 

feSdy satunit' saturated sdlution of nitrate of potash, when 1 was engaged 
in theyear 11, as member of the committee appoint^ by 
in solution of the minister at war, to give a comparative table of the spe- 
wwu. gravities of all tlie different kinds of gunpowder usdl 

in the fleets or armies of various nations. 

The same principles led me to suspect, a' few years ago, 
Errourin re- crrour, into which most mineralogists had fallen, in 
ItTci to pumice ascribing to pumice stone a specific gravity even inferior to 
sioue. wati^. Mr. Klaproth observes^ hi his anaty'fqs of 

that of Upari, that^ though it contains more than (F17 of 
glumine, it is hot at all attacked by acids: this, added lathe 
hardness we find in its smallest particles, though they are 
easily separable, indicate a state of combination inconsistent 


b See a description of it, Annsles de Chiaiie, Vol. KXHb p* 


with 
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With the idea ef rarefaction attached to such lightness* It is 
eyid«i0y owing therefore to the multitude of pores and hol- 
low spaces, into which the water cannot penetrate, to dt- 
cumscribe the volume of the solid parts; Powdered pumice 
stone afforded me a specitic gravity of ^*142*.; and this is Portius sub- 
the onlv method of weighins hydrostatically porous bodiesv stances should 
so as to obtain a constant expression of their density, truly po^^er. 
comparable, and affording a just idea of the power of ag- 
gregation possessed by their integrant parts, which is the most 
important point, on which any light can be thrown by a com- 
parison of specific gravities* 


X. 

Report on a Sculptured Head qf Flint, with a Covering of 
Calcedony, made to the Physical and Mathematical Class 
qf the Institute, March 31, ISO 6 . By Mr. Guyton f* 


MR.M1LLIN, our associate, of the class of history and Antique sub- 
ancient literature, having had an oppoitunity of examining mitted to the 
a piece of sculpture found in the Faubourg du Kouie, ^xtlmUiina!^ 
thought it his duty to offer it to the inspection of tlie phy- 
sical and mathematical class, as an object leading to ques- 
tions that were interesting both to minemlogy and the arts ; 
and you have commissioned Messrs* Berthollet, Vauquelin, Committee, 
and myself, to make a report to you on the subject. 

The fragment was very obligingly entrusted to us by Mr. 

Cerf, to whom it belongs. It was found, four months ago, found, 
in the garden of a bouse, that was formerly part of the 

* See Annales de Chimie, Vol. XXIV. p. 204 

K.B. 1 did not neglect this meihod of verifying the specific gravity 
of the filtering stone. ( reduced it to a fioe powdery and the moment it 
was impisrsed in water, all the air interposed between its parts, or lathcr 
that adhered to iu surfiice, rose in one single bubble $ and the loss of 
wei|^t indicated, without any correction, a specific gravity of 2*261, 
which differs veiy little from that 1 inenttoned before. 

t Annates de Chimie, Vol. LVIU. p. 75. 
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or ritKT* 


Ikftcribcd 


Its a(e« 


The flint co- 
▼itrtd with a 
thin coat. 


Chitcati de« Terriea, and is tiow a boarding-school foryoisng^ 
Sadies* A gardener discovered it in digging up the gi^od, , 

less than two feet deep. This was all the iiiformatn>n.^e 
cotdd get I aod itotHing siuee has been discovered^ that cm 
lead to the slightest conjecture respecting the time dr^ ctr- 
eamstances of its being buried the^ : but tho singuhiTities 
it i^^hibits sufficiently excite the curiosity of the antiqiuuy^ 
the naturalist, and even the artist, to induce, us to attempt 
to satisfy i^by an examination of what remains of. it^ 

It is a head sculptured out of a piece of flint, of the same 
nature and appearance as tliai of which gun»flints are made. 
Firom the point of the chin to the crown of the head it is 9 
cent. [Uj- inches], from the forehead to the luick of the head. 
76 ' mill. [3 inches], and its circumference, taken above the 
nose, is 236 mill. [ 9 ^ inches]. 

A hole 13 mill. [| an inch] in diameter, in the lower part, 
and still partly fllled with gypsum mixed with lime, appears 
to have served the purpose of uniting this head with the 
body of the figure^ probably formed of another piece of 
flint, or perhaps of some substance more easily wrought ; 
and which, according to thjs usual proportions, must have 
been 54 cent. [21 inches} high; so that the whole statue 
would have been 63 cent [24|: inches}. 

From the form in which the hair is dressed, it appears to 
be the head of a man. The hair is short, and confin^ by 
a siinplei narrow band, such as the Greeks and Romans 
wore ; which, added to the style of the figure, seems to in* 
dicate an antiquity considerably prior to the times of the 
Gauls; though the apple of the eye is marked out,, which 

very rarely occurs in really ancient works. 

But we shall leave to more competent jjnd^s the discus* 
sion uf these points, of which we thouglit a brief mention 
necessary, to render the description of the stone complete, 
and place inr its proper point of view the question, that hua 
principally eti^ged the attention of the class. 

* . The flinty, of which this head i^made, has been covered, 
in all the parts ^at have neither bceh.,fero£en qor ijrom away 
by frictioh, with.a^ne w:hite coating of a scarcely p^ceptk 
bfe thickness, attackable by no acid, and uniting with a 
hardness at least equal to that of calcedoriy the gtassiness 

of 
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of aft eftaTftel» sufficiently transparent to allow the different 
ahades of the silex^ more or less gray ojr bluish> to appear 
through it in some places. 

Is this ewering,^ fot I do not think it can be termed a ems#, 
the work of nature, or of art ? 

< It is obvious, that we cannot refer to analysis, to solve this Obstacles lo 
question ; for thus the fragment must be destroyed, and *“*^y®**- 
even then we should not obtain a sufficient quantity of the 
covering to afford, unequivocal results. Nay, should they be 
certinn and easy, they could inibmi us of nothing more, 
than we know already by its external characters of colour, 
opacity, hardness, and unalterability in acids, that its coihl 
stitnent parts are the same as those of calcedony. 

The first idea that suggests itself on the inspection of this Apparently an 
head is, that the block of flint, after hating been laboriously 
cut on the wheel, in the same manner as gems, received a co- 
vering in the fire of the same nature as that applied on the 
biscuit in making porcelain. Not only do the glassiness of 
the enamel, and its thinness, appear to afford grounds for 
this opinion ; but it is supported by comyiariug its shining 
surface with the dullness of the white crust, on tuD frac- 
tures occurring at the bottom of the left cheek, this crust 
having been formed evidently since it was buried in the 
earth. 

But a large and more recent fracture on the right side ex- But the flint 
poses the silex retaining all its ordinary characters-; and it is 
well known, that this substance loses its colour and trans- str^lusai. 
paretfcy in a lire incapable of fusing even feldtspar. The 
fragment I subjected to this trial was exposed to a heat of 
£3^ of die pyrometer only, when it separated into severalv 
pieces, aud assumed the appearand^ of a 'biscuit to its inte- 
rior parts. 

This no doubt has led to a more general adoption of the Probably 
opinion, that the calcedony covering the silex can have been therefore as- 
deposited on it only in the humid way, during its having been 
hi the giouad. 

Before I embraced it, I thought it necessary to search 
asisei% colleerionS of minerals of the same kind, for indica- 
ttofts, at least, of the possibility of such a covering being a 
mbind production. ^ 


la 
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But U does not 
resemble the 
natural crusts 
of other flints. 


Catcedonies 
formed on 
emooth sur- 
faces have not 
the polish of 
this; 


nor stalactitic. 


nor hydropha* 
nous calce- 
dontes; 


fior opal. 


Two calcedo- 
nies with po- 
lished surfaces 
were not 
crusts. 


and polished 
by frictioh. 


In these collections, flints coniinonly appear encrusted 
rather than covered ; and the crust is dull, adheres to the 
tongue, imbibes acids, and even exhibits some signs of. ef- 
fervescence. There are some, it is true, cover^ with a 
very hard calcedony ; but it is always thicker, less treuspa- 
rent, forming an uneven crust, exhibiting only a few shin^ 
ing parts in the fractures where traces of friction are percept 
tible, and never possessing the glassiness of enamel. 

It might be supposed, that the polish of the cut flint 
occasioned the glassiness of the calcedony that coyers it, and 
pTpduGcd the difference appearing in the earthy calcedony, 
that covers the two fmctures : but the calcedony observed 
on several rock crystals, on mamillary agates, and moulded 
on cubes of fluate of lime or other crystals, the surfaces of 
which may be considered as polished, never have this shining 
aspect. 

The stalactitic calcedony of Geysser, in Iceland, is equally 
without the appearance of enamel, even on surfaces that 
have been in contact with flat bodies. 

The hidrophanous calcedonies, observed as forming tranr 
sitions in pitchstones, chert, &c« are likewise of a dull 
white, frequently even in the recent fractures. They are 
always found in veins too, never as crusts. The same may 
be said of the opals, the fracture of which, though of a more 
vivid lustre, is always unequal, undulated, and exhibits no 
appearance to the eye approacliing the lustre given by po- 
lishing. 

Two specimens however oflered me a surface of sufficient 
polish, to give no hope of finding in nature a silex analogous 
to this antique. One came from the department of the 
Indre and Loire. It dijipeared entirely covered with white 
calcedony ; but on breaking it, to examine its interior, I 
perceived only a continued moss of the same nature, the 
surface of-which had acquired its polish solely from friction, 
which excluded all comparison. 

The other specimen came from Siberia. ' One of its sufw 
faces apj^foached somewhat more in Appearance a witilfied 
enamel, and had a tolerable lustre : but it was quite as fo- 
reign to flint and, its transitions, since it wad Aothing but an 
opake white calcedony, on a calcedony more tmnsparent* 

It 
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It was likewise intersected by rcildlkli lines, crossing each 
other in different directions, as in the Indus Helmontli. 

The doubts arising Irom^his comparative examination in- Attempts to 
duced me to inquire, whether it might not be the work oi‘ art, 
at least how near art could approach it. 

I have already noticed the facility with which si lex is al-' 
teredby fire; we could not think therefore of employing the 
processes by which porcelain is covered. But might not the 
same end be obtained, by cementations with u moderate 
heat, long digestion, saline fusion, or combined solutions, 
to set at work powerful affinities ? Chemical expeiiments 
alone could throw light on this subject, and to them I had 
recourse. 

It will be sufficient to give a brief account of tlie results 
of the first unsuccessful attempts. 

Flint cemented in lime from marble, sulphate of lime, Unsuccessful 
sulphate of alumine, and muriate of soda, underwent no 
alteration, as long as the heat was not carried to a certain 
point. Beyond that it began to lose its colour, transparency, 
and tenacity. 

A fragment of flint treated with caustic potash in a pla- 
tina* crucible experienced . only a trilling diminution of 
weight, more or less in proportion to the time in which it was 
continued in a heat suflicieiit to keep the potash in fusion. 

Ahimiiie being one of the constituent parts of calcedony, Alumine with 
though in a small proportion, I conceived, that by treating* ^ 
the flint with a solution of potash saturated with alumine, 
and adding a portion of free potash to act on the silex, the 
affinity these two earths have been shown to possess for each 
other*, and with a common solvent, must etfect on the sur- 
face of the silex a new con^inatiofi^ at a temperature inca- 
pable of altering its nature. 

Considering on the other hand, that analysis had developed and the same 
in some calcedonies the presence of lime, I put a small 
quantity with another piece of flint into a similar preparation gave flint a k- 
of potash anf]l alumine. coat, 

^ These two experiments were made in platina crucibles, 
aud the succ^ exceeded my expectations, though they were 

r 

* See our Journal, VoLlV. p. 16 . 


not 



ttot precedes 1]^ any tri^U to ajdjust the doses of the 
and the duration mid intensity of the fire. The flint was* not 
altered internally ; it only acquired a very thin coat on its 
to&cei of a uniform ihickness, united into one body with 
the mass, unmtackable by acids, and of such hardness^ that 
of great bard-'it raj^ly trore May the stones used by lapidarieB, and was 
.at inifMmetrable toadamaii^iie tspsar^ or. Gonuxduiiry as the 
'Ooai^g of the sculptured head. 

The pieces came out of the crucible of a dull white, as I 
^ «eaqpec<ied; but some parts, 'which I had polished inthe smae 
']jaianB(^r as haiS stoTles, showed them to be (^qmble of as good 
M pohsh as the head foupd at Temes. 

Tte artist It cannot be denied, that such a complete imitation ftvouia 

^ opinion of the coating having been a work of art. It i» 
process, not necessary for this to suppose, that the chemical.afdhities, 

Mt ^ which led to this imitation, were known to the artist who 

theory. executed the antique : (or it would net be the first process* 
fimnd out by loose trials, and practised with success for cen- 
turies before the true theory was discovered. 
i;h!8 opinion This opinion however has not obtained general assent, 
still questioned Those who contest it rely chiefly on the resemblance of the 
Sth^^newly ®®®*'**8 several flints found in the environsof Ternes, spe- 
(uailar coat, dmens of which were shown to the class by Mr. Cbaptal ; 

hnd wliich in fac]t exhibited on some of their laces parts of 
an enant'eU if equally uniform in tint and in thickness, 
at least as glossy. 

Others have thought with Mr. Foiircroy, that, whether 


Stilt apptrent- 

DlUhed at ^he COatmg of the sculptured head were formed in the earth; 


ly poll 
least by art. 


in the same manner as the crusts of these ffints, or added by 
an artificial process after it came out of the sculptor’s hand, 
it miM be admitted' H have received its polish from art ; 
and that this was the only way of reconciling the inferences 
we are obfiged to deduce from its present state. 

Under thede drcumSlahces, the committee can ohly pro* 
pose totlm dSMlf tb'suspend itk jt^^ebt, and toTl^Ve tife 
subjeet open to %ther inquiry and discumiony fbr'thdl doltr* 
tiiHi of f ^ii^bnitiierei^i% tb the history df* the ’and 

twlbrotfidbcet* blithe antiquary and the naturalist/ 


XI. 



KZiPKRlMfiHlIS ON OOtTOLfi TX5ION. 


J^xperimetas o« Double Vision by Dr. Haldat, Secretary 
to the Academy of Nancy. ^ 

TAe superiority of single vision, or vibion with one eye, ^ 
over double vision, or with both eyes, has long been thef 
subject of two opposite opinions. It is maintained by the , 
vulgar, that single vision is most distinct. Philosophers oa 
the contrary assert, that wc sec better with two eyes, than 
with one. The latter opinion, established by father Chc- 
rubin in his treatise on distinct vision, and placed beyond ^ 
all doubt by Dr. Jiirin, by means of an experiment, which . 
ronsists in looking at a sheet of white pjiper, with a piece 
of pasteboard, or other opake substance, aflixed to the 
right temple, and projecting so far forw'ard, as to conceal 
half the sheet of paper from the right eye, while the whole 
is visible to the left. On looking at the paper alternately 
’^vith one eye and with both, we perceive very distinctly, 
that the ]) 2 rt seen by both eyes is much brighter than 
that seen by the left only : the former appears with all its 
natural whiteness, while the latter appears as if shaded by a 
thin gauze. Dr. Jurhi even estimated the intensity of this 
obscuration by a very ingenious photometric contrivance. 

If this experimental proof of the snperiority of double | 
vision over single w anted farther support, we might adduce 
the experimonis made by means of binocular telescopes, 
the superiority of which have been acknowledged by all ob. 
.servers, both for distinctness of vision and magnifying ' 
power, over single instruments magnifying C(|ually, and of 
equal clearness. 

From this well established fact, that double vision pro. ^ 
•duces a more vivid and distinct sensation than single, it fol. ^ 
-lows, that the sensation produced by the impulse of light ' 
on one of the eyes is reinforced, if I may use the expres. 
»ion, by that produced on the other ; and that consequently 
a complex sensation may give rise to a simple perception, 
jllttt does tills faculty of forming simple perceptions, wh^n 1 
the impressions are complex, equally take place in all cases ? ^ 

Is it the case when the knprossions arc heterogeneous, as < 

• Journal dc Physique, Vol. LXIII. p. 387, Nov. 1806. 

Vox. XVII. — July, 1807. P well 
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well as when they are homogeneous ? Such is the question 
I propose ti) resolve. I confess, however, that I was led 
to the experiments, that constitute the subject of this me- 
moir, by an accidental circumstance, on occasion of an 
eclipse of the sun, the progress of which I set myself to 

An cyft viewing observe. The instrument 1 used not being furnished with a 
ancdipjse wim- , , , • . - t ^ • 

outatlark glass, coloured glass, my right eye was so much atfected by it, 

iN sight was that it \i^as d»*i»rivcd of distinct vi‘;ion for some days. When 
ajstroycu for a * 

timr, and after- it began to recover, all white objects appeared to me to 

ward-; rojire- have cliauj^ed colour, and acquired a reddish hue, the 
sented objects n ■» i 

red. depth of which I could altx'r at pleasure, by looking at 

them with both eves, ov with the ailbeted eye alone. When 
This blended I looked at them w’th the right eye, which had been over- 
ral^huc,* when Strained, they had a red hue; when with both eyes a rose co- 
both eyes were lour ; when with the left eye only, white as usual. This fact, 
the explanation of which N foreign to my subject, led me 
to conclude, not only t!uit the perception produced by the 
impulse of homogotieoiis light on one of the eyes was re- 
inforced by that from a similar impulse (mi the. other ; but 
that the impression of heterogeneous ra} s on each of the 
two eyes might give birth to a complex perception, which, 
being composed of both sensations, ivould be a mean be- 
tween the tw'o. 

Experiments on Desirous of satisfying myself whether the impression of 
fouM interposed primitive colours, applied separately and siiTuiltane- 

betweenthe onsly to both eyes, w'ould constantly .produce a complex 

object**^ sensation analogous to that I have just related, \ determined 

to procure myself transparent coloured mediums, which, 
su tiering rays of one sort only ti pass, might, by being ap- 
plied separately to each eye, subject this double organ to a 
complex impression. The difficulty of procuring myself 
coloured glasses of all the tints, or colours sufficiently trans. 
parent to paint similar ones to those of magic lanterns, in. 
duced me to reject these, which would have been more 
convenient, and have recourse to hollow quadrilateral prisms 
of white glass, into the cavity of which [ poured liquids of 
a proper colour and tint for all my experiments. 

Choice of CO- The choice of tingeing substances for colouring the wa. 

ter, with which the prisms were filled, requires some pre- 
cautions, of which it may be proper to inform the reader ; 

not 
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Dot only because all colouring substances have neither the 

same solubility nor the' same transparency, but because Many not the 

they have not all the same tint by reflected and refracted 

light; as Spallanzani observed with respect to the globules tion. 

of the blood, which appear red or yellow in the microscope, Blood. 

according to the manner in which they are acted u[)oti by 

the light. It has long been known, as may be seen in 

Newton’s Optics, that the lignum nephriticuni exhibits a Nephritic 

phenomenon of this kind. The infusions of violets and li. htum- 

turns, which have a pure blue tint by reflected light, have ’ 

a decided violet by refraction. But it is particularly difli. 

cult to obtain the desired tints among the yellows. Those Yellows. 

that are th(^ pure«t yellow' by reflected !*ght have a (L'cided 

orange by refracted. They can only be div(‘stcd of this red 

hue, that alters them, by filtering them a great many times, 

after diluting them with a considerable cpiantity of water. 

This eflect, w liicli depends apparently on the opacity of the 
colouring particles, and the force with w'hich they re' el the 
most easily reilected rays, and admit only those that are the 
bsist, seems to me well adapted to evplain most facts of this 
kind. In reality it is the least refrangible colour, the red, 
that generally produces those diflerenccs observed in colour. 
ed mediums b) reilected and refracted light ; and these dif. 
fcrciiccs arc diminished by weakening the tinctures, and di. 
luting them with water. 

Two prisms of glass being tilled w'itli different coloured Glaiis prsnis, 

Itciuors. ami applied one to each eye, if we direct both eyes f’^*^ ** 

X ^ ’. 1 11 . / loureH liquors 

at once to the Siime object, we receive a double inipre^sion, appli.d before 

the perception corresponding to which is simple, ami that *■'>*’*“' 
of the colour resulting from a inechaiiical mixture of ana. 
logons colouring substances. Thus a yellow prism, and a 
red prism, applied one to the right eye, the other to the 
left, produce the sensation of orange, as a mixture of ver- 
milion and yellow ochre would do. But not to enter into 
tedious details, 1 shall give a tabular view of the results of 
the numerous experiments 1 made on this subject. 

As the results of these experiments cannot be exact, iin- Cautions, 
less the colours be distinct and pure, iu redeef^in^ ^h - li *ht 
toward the eye we ought to exclude two kinds of bodies, 
those that are too bright and disturb the sight by their 
P 2 glare ; 
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gliire; ^nd those which, reflecting colours proper to them* 
selves, vitiate the results : such as candles, lamps, &c. , 
which diffuse too abnndant light in yellow rays. The best 
method is to take a piece of white paper, about eight inches 
in diameter; place it on a black or brown ground at the 
ondof a moderately light room opposite the window, and, 
standing two or three yards from it, with the hack to the 
window', look at it with both eyes, each having its proper 
pfism before it. In this manner I obtained the following 
results. 

Red and yellow produced orange. 

Red and orange aurora. 


lied and blue 
Red and violet 
Red and green 
Red and indigo 
Orange and yellow 
Orange and blue 
Orange and green 
Orange and violet 
Yellow and blue 
Yellow and green 
Yellow and violet 
Blue and green 
Blue and violet 


violet. 

a pleasing rose colour, 
a muddy red. 
an indeterminate, colour, 
light orange, 
muddy green, 
light green, 
muddy rose colour, 
muddy green, 
light green, 
harsh red. 
sea green, 
a deep violet. 


The colouring In Order to enable those w'ho wish to repeat these experi. 

matter:! that ments to execute them with greater facility, and render the 
were employed. ' 

results uniform, I shall add here an account of the colour- 
ing substances, that were employed. The red w as a dccoc^ 
tion of brazil brightened by an acid. 1 likewise employed 
for this colour red wine, and a decoction of cochineal. The 
yellow was prepared from quercitron bark, the decoction 
of which must be weak, well filtered^ and brightenod : the 
orange, from Frcncli berries, or turmeric: the blue was 
aqua cceleatis^ a solution of copper in ammonia : the green, 
an infusion of mallow flowers changed by potash : the violet 
was prepared from litmus and violets. These experiments 
are easy to execute; they only require a little, practice, and 
tht.liabit of distinguishing different tints of colour. 


After 
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After haring thus proved, that coloured ra 3’8 of a dif- ExperiiiMU 
ferciit nature, obtained by means of refracting mediums, '**••*•* 
produce the perception of a mixed colour by their separate 
action on the eyes ; I was desirous of satisfying myself, 
whether these eiFects would equally take place from light 
reflected by different bodies, and received immediately by 
the eyes. But as it was necessary for this purpose, that 
the organs should be placed in such a situation, as to render 
the impression received by each eye totally unconnected 
with that received by the other, I separated the bodies sub* 
jected to the experiment by a thin opake plane, placed per* 

])endicularly between the two eyes. The little apparatus ApparttuS. 

1 employed consisted of a square piece of wood, on the 
middle of w hicli was placed a very thin vertical plane, the 
upper edge of which was applied against the forehead and 
nose, so as to separate the two eyes. The whole of this 
apparatus^ which was twelve or fifteen inches high, was 
printed black in distemper. The coloured surfaces, the 
do(tble impression of which was to be observed, were placed 
parallel to each other on the base, one on each side of the 
vertical plane. 'Fhesc coloured surfaces were little pieces 
of ])astehoard lea or twelve lines square, painted indistenu 
per, and representing the primary colours. It is necessary 
to have some smaller, and some narrower, and particularly 
to be provided with at least three shades of each colour. 

The ap]}uratiis for double vision being placed opposite a Method of 
window, and the pasteboards on each side of the base, the using it. 
forehead is to rest lightly on the upper edge of the vertical 
plain*, and then, rferct/ig dot/i objects with great attention 
at the same instant^ the effect of the double impression will 
be perceived. The phenomena that accompany or prcftede Phenomena, 
the complex sensation resulting from it are worthy notice. 

1. When with steady attention, for about half a minute, 

or even longer if necessary, we see the objects evidently 

approach each other, and the plane that separates them The objects agk 

disappearing, they gradually encroach upon each other, 

till they are entirely confounded together, if the distance othsr» 

from which they are observed he in proportion to the mag* 

j»itu4e of the little pieces of pasteboard; as that of twoWe 

or 
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till they begin or fifteen inches. In this apparent progress of the bodies 
taovcrlap ; and each other, they approach with a pretty regular 

then blend at motion, till they partly cover each other; when we see 
them suddenly confounded together, as at one leap ; and 
then the compound sensation is changed into a simple per- 
ception, and only one single object is discerned, the colour 
of which is the result of the combination of the colours of 
the two pieces of pasteboard. All the primary colours, 
subjected to the same trial, afibrded me analogous results, 
indicated in the following table, a few modifications excepts 
ed, which 1 shall notice. 

Renilb of th* Red and yellow produced orange. 

combin'd per- Jted and orange a bright aurora* 

ce of dif- j j i i • i ^ 

ferciit colours R^'d aud bitie violet. 

by reflcciion. Red and green a rosy green. 

Red and violet a rosy violel. 

Red and indigo a dingy violet. 

Orange and yellow light yellow'. 

Orange and blue muddy green. 

Orange and green redrlish green. 

Orange and violet light violet. . 

Orange and indigo harsh violet. 

Yellow and blue faint, indeterminate green. 

Yellow and green light green. 

Yellow and violet muddy green. 

Yellow' and indigo a dingy green. 

Blue and green deep or light green, accord, 

ing to the shade of blue. 

Blue and violet deep \ inlet. 

Blue and indigo deep blue. 

Green and violet a dingy violet. 

Green and indigo a very ileep bine. 

Theexoeri- These experiments, though not niftiriilt to exenite, re- 

practicjand'^* ^ certain practice, and steady attention, willioiit 

atteiLtion, which they will not succeed. The strong convergence ne- 

and are fatigu. ecssary to be given to the optic axes renders them fatiguing, 
ing to the eyes. , ^ ^ ..i. • . , . 7. 

I have met with several persons, wIk>, not lu jug able to 

keep up their attention, and view the two objects stearfily 

at one time, did not experience the compound sensation, 

Of 
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or the perception rcsulfini^ from it: practice however has 
rencltjred it very familiar to me, as well as to several per* 
sons, whom J have oin ployed to rei'eat Ih3ni. 

As the perception of the mixed c • 'ir in those experi- All colours do 
, , - - . . I ^ , .notbiend with 

ments resiills from the impression made by two objects ofequajgase 

did'ereut colours, :iiul received shnullaneously by each or- 
gan of vision, it would seem, that all colours, bi’ ig ei{ual- 
Jy capable of producing such an impression, shoni i occa- 
sion a sensation equally complete and distinct, i. ! produce 
it with equal facility. This however is not the case: several 
of them combine but imperfectly, or not at all. The cenn- 
bination of blue and yellow for instance is not only pain-? Rleeand yeU 
fill, on account of the continued atfen I ion it requ!;.\s, but 
the colour resulting from them is v.igne. nearly indetermi- 
nate, and of a disagreeable hue. This singular anomaly, 
the most remarkable that occurred in tlie^e experiments, is 
not sulTicieiitly accounted for by the evireinc liiHerencc and 
heterogeiieousiicss of blue and yellow ; since blue and n J, 
whicJi are equally heterogeneous, combine easily and com- 
pletely to produce a violet. The properly of illnminatiug, 
which (hose colours possess in diflcroiit degrees, couiirmeda differcufc in 
by Newton, and subsecMieiitly by flerschel, is the 
circumstv':ncc, that appears lo me capable of giving a plau- 
sible exjila.ialion of it : for this property of illniiiinaling 
depends on the force wiih w hich the colours act on the eye. 

Thus when two colours posscsMiig this property in dilferent 
degrees act at once on the two eyes, the too powerful im- 
pression on one necessarily renders that on the other Jess 
sensible, and the mixed colour produced by this double im- 
pression w ill not therefore be verj distinct. This appears if^nce blue 

to me. the better fo iiided, as #ho green is more distinct best with 
, , , . , , , a wciik yellow* 

when the yellow is w<*akor, and the gre uiisli lint {irodiiced 

by the combination of blue and yellow appears to contain the yellow has 

much more of the latter colour than of the former: and d’an its 

further, if the im[»rossion of the yellow colour be weakened 

by the interposition of a semitransparent substance, the preen is pioduc- 

green is rendered much more determinate. I^oth yellow 

and orange combine very (lilueiiltly with blue and violet, 

while they combine together, or with red, very easily. 

Homogeneous 
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Homogeneous 
< 90 ?ours com- 
bine best. 

Black •a4 
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l^rm a cross. 


and their ea- 
lours blend 
where they 
join. 


Homogeneous eoloiirs of different shad(*s comliiRe with 
the greatest facility. Thus a strong red and a faint red give 
a mean tint of red. What appears Tcry astonishing is, that 
black and white comport themselves as pigments of the same 
dolour would do. White, which is the result of a union of 
all the primary eolouring rays, renders colours lighter, as 
a mechanical mixture of a white powder would the pigments 
that represent the other colours. Thus red and white give 
a flesh colour. Black, which is merely the absence or pri.» 
Tation of colour, might be supposed to produce no effect on 
the organ of sight ; yet it has just the same as a mixture of 
any black powder would with the pigments that produce 
other colours. Thus light blue or green with black gives 
the perception of dark blue or green. Glaring colours, 
such as red and orange, less readily associate witli black ; 
but white and black, the white pasteboard being placed on 
a black ground, and the black pasteboard on a w'hite 
ground, produce the sensation of gray, like a mixture of 
ivory black and chalk. 

I should tire the reader, if I were to relate all the differ* 
ences 1 have observed in colours with respect to the degrt'-e 
of facility with which they combine, or rather associate tiie 
effects they produce separately on the two eyes. But 1 
cannot pass over another class of facts, w hich pertain to 
the same theory^ and may serve to elucidate it. These facts 
relate to the double vision of objects resembling each othi i 
in colour, but differing in form, or differing both in form 
and colour at the same time. Little parallelograms of paste, 
board, either black, wliiie^ or of various homogeneal co. 
lours, twelve lines long and four broad, placed on the op- 
posite sides of the vertical piano of the apparatus, one pu. 
rallel the other perpendicular to the plane, exhibit the 
appearance of a cross with equal arms. Two equal disks, 
eight lines in diameter, placed on opposite sides of the same 
Tertical plane, are so blended together, that it is impossible 
to distinguish them. Parallelograms like those just des. 
cribed, or squares of unequal size, if of different colours, 
exhibit by double vision crosses or concentric squares, the 
place of junction or superposition of which exhibits the 
mixed colour* 


I shall 
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I shall not enlarge on this article, as theory alone U snf- In all casp$ one 
Sclent to dctermlhc all the cases of alteration of Agure by 
double Tision ; for it is sufficient to imagine the two objetts otbur. 
placed one upon the other^ the effect which double rision 
produces. 

1 was not satisAed with thus combining the primary co. ^Torc than two 
lours by pairs only, bat extended my researches to 
numerous and complicated associations, which led me to 
some remarkable results, that could not hare been deduced Four mlotnii 
by analogy alone from the simple association. The first twoob- 

these results is, that it is possible to receive at one time tw o 
distinct and comparable sensations by the simultaneous iin. 
pressioii of several objects on our c} cs» Little parallel, 
ograms of red, blue, yellow, and green, placed parallel to 
each other, and on opposite sides of the vertical plane of 
the apparatus, in the order I have mentioned, and subject, 
cd to double vision, give the perception of orange, prodiic. 
ei by the association of red and yellow, and of sea green, 
produced by the green and the light blue. 

The second remarkable result is, that the colours, in TIh^ s 
their apparent associations or combinations, seem 
to a kind of aAlnity, by virtue of which those that have seek mr tho^A 
most analogy to each other combine in preference, be the '’onK^.uV 
disposition of the parallelograms what they may. Thus 
the ycllow’ combines with the red, and the blue with the 
green, let them be disposed in either of the following modes : 
yellow', blue, red, green; or yellow, blue, green, red; 
or blue, yellow, red, green; arrangements in which the 
colours arc obliged to jump over one another, if I may use 
the expression, to seek out and combiue with those analo- 
gous to themselves. This tendency of certain colours to Thi« perhaps 
combine together in preference to others appears to me 
be the principal cause, that opposes the recomposition of ail into whim 
light by placing all the primary colours on each side of the 
vertical plane, which I at Arst hoped to have effected. 

The experiments on double vision by means of reflected The effects of 
and refracted light suppose a third class, composed of a 
combination of the processes of the other two ; but, as titgcthor are 
there is no essential difference in the results, 1 proceed to 
fjKplaiti these phciioinena* 

The 
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JEnummtion of The facts established by our exp<>riinonts, and of which 
the facts. have to give the proof, may be reduced to the following. 

1 . Simnltanoous and separate double vision of objects 
differing in colour produces a mixed or compound sensation, 
which gives rise to a simple perception, similar to that 
which would be produced by a mechanical mixture of co- 
louring substances, representing ttie colours combined. 

3 . Objects differing in figure, and similar in colour, com- 
bine their figures, as objects of different colours do their 
colours. 

3. Colours in their association, or apparent combination, 
by double vision, seem to obey a kind of affinity, whkh 
renders it more easy between some than between others. 
Keacon vhy a The explanation of the first fact is dediiciblc from the 

simple laws of our sensations. Perception being ceno- 

tionisprocUu’cd * ^ 

by a compound rally proportional to the sensation, and this to the im. 

sensation. pression made on our organs, a stronger impression must 
occasion a more lively sensation, and ronseqiienfly a pro- 
portional perception. Ilciiee wlien an impression is double, 
from being received by both eyes, it must be heightened. 
The perception however will not be double, because wr. 
rlistingirish similar impressions with difficulty; and under 
the same rirrum.stances, and by the. same agents, we arc sus- 
ceptible of impression only to a certain degree. 

The farts respecting the apparent combination or asso- 
ciation of objects of heterogeneous colours, by artificial 
double vision, offer several questions to be. solved with rc- 
Whydowehotspcct to their cause. The first and chief, M’ith which all 

see two objects Others arc connect^, is to know why, in these experi- 
in this case, as ' j t 

when both are meuts, a double heterogeneous impression does not occa- 

scen by each ^ clonbic perception, as when w'e sec two objects with 

both 'eyes at once; and why on the contrary there is 
but one perception, as when we see a single object with both 
eyes. 

Hypotheses of explain this common phenomenon of vision, physiolo- 

physioiojrisrs ■ gists have invented divers hypotheses, which I have at- 
on single vision, apply to the explanation of my e.xpcri- 

nrents. Some have asserted, that perception was simple in 
Union of the consequence of a union of the optic nerves, wliicli, being 
optic nerves 5 dependant on each othef in their functions, could therefore 

produce 
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produce only a single perception: others, that, as similar and In capacity 

impressions cannot be distinguished, wc have but one per- 

ception. though there arc two impressions. 15ut it is easy to ccpiions. 

sec bow far these hypotheS(^s arc from ailbrdiiig a satisfactory Th^c unsatii- 

cxplanatiou of the phenomena : for it is evident, that, ac- 

cording to the one, wc can in no case distinguish similar 

objects ; and according to the other it would bo impossible 

/or us to be sensible of the compound perceptions established 

by our experiments. 

The explanation of the physiologists who tell us, as well :is thvit 
that perception*, being received in a simple subject, p‘'rceiHion i% 
cannot be otherwise than simple, by no means elu- received iu a 
cidates the question. Whatever opinion ir.ay be enter- subject, 
tained of the cause of our sensations, it is certain, that >'|ieulty of com- 
we have within us a power that tends to h'dividualize, 
to identify with our being, the ditierent sensations we expe- uoi.s ainsaii- 
ricnee at the same time. Thus in apiece of music wc do 
not distinguish the sound of any one instrument in parti- as of sound, 
cular, or the cifect of any of the parts that compose if : 
wc receive onl}' a simple perception, resulting from these 
manifold andsimultaneor.s impressions. Tims two dishes, in and of taste, 
which the refinement of luxury has combined substaiices 
of the most heterogeneous nature, occasion a mixed 
taste, without our being able to distinguish any of those 
of which it is compoiiiuled. Hut desirous of obiainlng a 
more accurate know ledge of tliis faciill) of idiiitifv ing 
and combining simiiitaneous heterogeiieal sensiilions, I at- Kx-.^niment^ of 

tempted to make experiments on the smell and taste analu- l^hidoutbc 
^ , ta'Jtf* and smell 

gous to those on the sight, and this b\ nii'ans of liete- sr.irc-ely practi- 

rogenous flavours and odours of equal si>lubili(y and ‘’‘^***‘'*' 
volatility. 

As I w’as unable to preserve the action of heterogenous Experiments 
agents on these senses suflideiitly distinct, to obtain satis- 
factory results, I attempted analogous experiments ou the 
sense of hearing, which, as it consists of a double organ 
like that of sight, was better adapted to my experiments. 

1 took two leaden speaking tianiipets, covered exteriorly Apparatus, 
with wet cloths, and introdiiceJ their extremities, wrapped 
round with tow, one into each e^r. These were employed 
to isolate the sounds of two moiiocords, which 1 intro- 
duced 





dnccd Into them, so that the sounds excited in one oiT tho 
organs were kept distinct from those excited in the other. 
Sounds inpres- On making the strings of these little instruments ribrate at 

^ conrinced myself, that the different im- 
rombiac. prcssions produced by different sounds combined in the 
same manner, as when they are receired simultaneonsfy by 
the same car. The monocords tuned to thirds, fourtlw, or 
fifths, to each other, produced the perceptions corresponds 
iitg with those concords. I know not whether it were 
prejudice, but these concords seemed to me better united, 
and more harmonious, that when receired by the same 


These facts, and many others of a similar nature, leave 
no doubt, that we enjoy the faculty of identifying or com- 
bining heterogeneous sensations. However, as wc can 
likewise experience a distinct perception of heterogeneous 
This faculij and simultaneous impressions, it is evident, that this fit- 
circbmsunMs. s® inherent in oiir organization, as to be inde- 

pendent of certain circumstances, without which we cannot 
Instance in produce the effects that characterise it. Thus we cease to 
toiours. experience the perception that results from the apparent 
combination of heterogeneous colours, when flic objects arc 
at too great a distance from the vertical plane that separates 
them, or of too great extent. 

W.p «!cc obi.*cts These circumstances well ronsidered have enabled me to 
beraust* wur ^<^duce these facts to the common laws of vision, accord- 
judgment is ing to the theory of Buffon and Condillac, which is that of 
the majority of physiologists. Objects according to these 
philosophers appear to us single, though there is a double- 
representation of them, one at the bottom of each eye, 
because the touch, which corrects the judgment formed 
by the sight, teaches us, that the object, which w'e see 
flftfTward from double, is notwithstanding single. Habit and experi- 
babii. rendered this manner of seeing so necessary, 

that it is impossible for us to change, without disturbing 
the order established between the sight and touch. But 
as every object, that produces a double impression on the rc^ 
tina, is necessarily in the point of meeting of the optic axes, 
and consequently painted on corresponding points of the 
retina] and that itie with respect to this correspondence of 

ibn 
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ttc Images on the two retinas, that the habit of judging a 

an object seen double to be single is established ; an object 

will appear double, whenever this correspondence docs n^t the corre^jon- 

take place. This happens when we press upon one of 

the eyes in such a manner, as to determine the impression » altered, 

of the image of a single object to parts' of the two retinas 

that are not commonly acted upon simultaneously. This 

happened, as Chcselden relates, to a man who had one of is learned from 

his eyes distorted by a blow ; and he saw objects double, 

till habit and experience ha.d done for the new points of 

correspondence on the two retinas, what they had before 

edccted for the points that corresponded previous to the ac» 

ddeiit. 

Double objects will appear single on the contrary, when, 
their impression being made separately and simultaneously single by 
on corresponding points of the retinas, wc experience the 
same impressions, as wouUI be excited in us by the picture ^ 
of a single object. This Is what takes place in our expe- 

. - ; . pxpe 

rimcnts : for tlic two eyes, in consequence of the vertical piments. 
plane that separates them, receiving separately difierent 
and simultaneous impressions on points of the retinas which 
arc the same, or nearly the same, as those that correspond 
by habit to the two iiuagj.s of a single object, must rxeiio 
in us the idea of the presence of a single object only. What 
convinces me that tills association or combination of thu 
double image depends on its being depicted on corrcsiioud.' 
ing points of the two retinas is, that, when this corres. 
pondeiice is destroyed by placing the objects at too great a 
distance from each other, or by giving them too great extent, 
the association doe.s not take piuce, and wc have a distinct 
perception of the images of both objects. This in fact 
must be the case, for the rays proceeding from one object 
to both eyes necessarily observe certain proportions of cor* 
respoiidonce, which cannot exceed a given limit. 

The superposition and apparent motion of the two objects The motion of 
one toward the other is an illusion produced by the force Jo^arf^ach 
of habit, which, having constantly taught us, that objects, other an Ulu* 
the double image of which is painted on the bottom of our 
eyes, without exciting a double perception, arc placed in 
the point of meeting of thp visual rays, transfers them to 

the 
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the point where we see them habitually. This allusion it 
the more unavoidable, because a single perception always cor- 
responds to a double image, and a double image is necessarily 
produced by a single object seen by both eyes ; but in our 
experiments, from Ihc interposition of the vertical plane, 
one impression only is received from each body, white with- 
out this plane we should receive two impressions from each, 
that is to say a cpiadriiplc image w ould be formed. 

The coTnVma- The apparent combination of heterogeneous colours is 
tion of^colours another necessary cousequenee of this allusion, of this ap- 
parent dis])lacemcnl of tiie objects ; for we experience the 
sensation of mixed colours, as often as their united elements 
produce their impressions conjointly on the organ of sight. 
Thus a mixture of blue and red wool gives a violet colour 
to the clotli nu|de of it. Here, though the colours act 
separatel]^ on cactfi of the two eyes, it is on points, the 
correspondence of which is so coniirnicd by Ivibit, that 
only one perception can result from them, w'hich is con- 
.so(iuently composed of the dilVerent ellecls of the double 
impression. 

That of figures 1 say nothing of the phenomena of the association or 

fe^^the combiiialion of figures, its theory llowing so naturally from 

, wheat has already been laid down, that a particular expla- 

Afllinity of co- nation of it would be siipcriluous. As to the greater or 
that of concords facility, with wMch heterogeneous colours combine by 

izL music. double arlidcial vision, if is explicable in the same, manner 
as the difierc'iit cHocts of concords on the ear. lii the same 
manner as there arc sounds, the association of which is 
disagreeable, because their proporlions arc perceived with 
ditficulty, there arc colours, the hctcrogencoiisness of 
which renders their association laborious, uad consequently 
not pleasing. 1 cannot discuss this question more amply, 
without entering into the depths of the theory of sensations, 
and w andering from my object, which was to make known, 
and to reduce to the common laws, some remarkable 
facts, that add to the number of illusions we expe- 
rience from the w'onderfiil but not very accurate organ of 
sight 
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XII. 

Experiments on the Effects produced % ^ high Tempera^ 
turc on the Animal Economy: by F* F. Delaiioche, 
of Geneva, 


{Concluded from p. 1490 

Sect. II. Of the Degree of Heat Man is capable of 
supporting. 

Physiologists have paid much more attention to <he Experiments of 
effects of beat on man, than to those it produces on other 
animals. The extremely interesting experiments of Drs. 

Fordyce and Dlagdcn leave litllc to be desired on this head ; 
yet 1 thought it not amiss to repeat some of them, in order 
to determine whether other individuals would be able to en. 
dure heat as well as those genfleraeii. For this purpose 
Mr. Berger and I siiiit ourselves up in a room heated by a 
stovd, our bodies being naked, and defended from the nidi, 
ant heat by a linen screen. NVe estimated the temperature 
by a thermometer hung against the wall, four feet nine in- 
ches from the floor. 


Experiment I. 

Temperature of the room at the beginning 


189^ 'oFahr, Temp from 


at the end - .194 


-3 to 194^ 


I entered the room at . - . - . - . 3h. I7m. Sminatei, 

I left it at - . • . - . - . . - 3 h. 25 111 . 

Weight of my body when I entered - 1281b. 1 loz. 3gr. loss in weight 

ten minutes after 1 came out - 1281b. 5oz. 

On entering I felt pretty sensibly the impression of the Other effects 
hot air, but without being inconvenienced. In four minutes 
a few drops of sweat appeared on my forehead. In five 
minutes all my body was covered with a copious perspira- 
tion. At this time T began to feel a little weakness, and 
difficulty of breathing, which continued to increase, and 
obliged me to quit the room. 

Experiment II. 

Temperature of the room at thA.beginning - W4®. From I9i? 

. at the end - • 189 ® * 5 . 1B9® -5, 

Mr* 
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13 nunatcf, - 3fr, Berger entered it at ...... 3h. 41 m, 

left it at • ^ « 3 h. 54 m, 

losr near It oz Weight of liis body when he entered • 1051b. 5toz. 

firesimulos after be came out • 1041b. 7oz. dgr. 

Other effects. On entering he felt a slight burning heat at the. nostrils 

and round the nipples. The perspiration, which began to 
appear on his forehead in four minutes, Howed copiously 
from all parts of his body two minutes after. At coming 
out he felt a little weakness and even faintness. His pulse 
the instant before beat 128 in a minute. 


CO 3i25* -5, 

7 minutes^ 

lo» 7oz. l{gr. 

Other effects. 


Experiment 111, 

Temperature of the room at the beginning . 228^ -8. 


at the end . . 225<> -5. 

Mr. Herger entered it at . - . • . . 4h. 32 m. 

left it at . - - • - - 4 h. 39 m. 

Weight when he entered • . r - J031b. 15oz. 3gr.. 

ten minutes after he came out . 1031b. 8oz. Ifgr. 


He felt a pretty sharp burning round ilie nipples, at iho 
nostrils, and even all over the face. In four minutes he 
was covered with a copious and general perspiration. When 
he came out he was weak and ill. A moment before he was 


net able to count the beats of his pulse. Three quarters of 
an hour after he came out he had recovered his natural state, 
^ring^heatdl^ These experimernis agree entirely with those reported by 
Hens greatly ia Sir Charles Blagdcn in showing, that man is capable of cn- 
iadwidvals. during exposure to very high degrees of heat for a short 


space of time : but they show likewise, that there is a great 
difforence between individuals with respect to this capacity. 
In these experiments Mr. Berger supported heat much better 
Ulan I, as appears obvious on comparing them. On the 
dther hand, if wc compare them with those of the English 
philosophers, we shall find, that they, or at least Sir Charles 
Blagden, sutFcred much less from the heat than Mr. Berger 
himself. In fact in one. experiment he endured for eight 
minutes a tcuiperaturc between 240® and 260®, without ex* 
pericncing more inconvcuience, than Mr. Berger did after 
ataying seven minutes in a tomperatureof 227® *8. Another 
lime Sir Charles Blagdeu was exposed for twelve minutes to 
a heat of 222®, without suffering any inconvenience but m 
little ucariness. 


Mn 
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Mr. Delaroche made a great number of experiments too Heat applied - 
on the heat both men and animals are capable sf enduring in '*"'*'‘*°“*''^*y** 
baths of hot water, and in vapour baths ; on the iiiiliioncc* 
heat exerts on respiration ; on the connexion that exists be- 
tween the evaporation of the perspirable matter and the fa- 
culty animals possess of producing cold; on the influence 
of heat on respiration ; and on the state of the bodies of 
animals dcstrf>yed by excess of heat. 

He concludes his labours with the following observations. 

Such are the inquiries I have made, with a view to inves- The subject not 
tigato the e fleets of a strong heat on men and animals. I exhausted, 
could have wished to have extended them farther, and ren- 
dered them more complete: but the tiuiC such a labour 
would have required, and the difficulty attending it, did not 
permit me. I cannot therefore deduce from them general 
consequences, but I shall briefly recapitulate the results General results, 
they atforded me. 

1. The object of my first experiments was to determine Small animals • 
the degree of heat requisite to destroy animals ; and from ^44^^.*5*^or*cTen 
them I learned, that small animals perished on exposure foatlii^^ 'Ub. 

a heat of 144“ *5, or even of 133® *25. It is even proba- 
ble, that a lower heat, but longer continued, would pro- 
duce this clTect. 

2. Mr. Berger and I confirmed by experiments made on Extent of the 
ourselves, the faculty that man possesses of enduring expo- 

sure to high temperatures, though but for a short time it isdifterb. 
true. A compansoti of those experiments with each other, 
and with those of Sir Charles Blagden, taught us, that the 
extent of this faciilly might be very diilerent in difl'erent in- 
dividuals. 

I. The experiments in which we exposed ourselves to the Dry heat borne 
action of aqueous vapour enabled us to verify an observation most easily, 
of Dr. Fordyce, that the sensation of air loaded with va- 
pour is much more painful than that of dry air at an equal 
temperature. 

4. We endeavoured to calculate with precision by weigh- Perspiration in 
ing the effects of heat on perspiration. The loss of weight 
we experienced in this way appeared to be in the direct ratio 
of the increase of temperature. We found too, that the 
heat of aqueous va))our excited perspiration much more 
powerfully than dry heat. 5. 1 

VoL. XVII. July, 1807. 
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5. I think 1 ha?e shewn, that the faculty possessed by 
man and animals of preserving a constant tcmiperature, 
though exposed to great heat, is much less extensive than 
has generally been supposed from the experiments made by 
Drs. Fordyce and Blagdcn ; and that it is by no means com* 
parable to the faculty they have of resisting cold, and pre- 
serving a temperature superior to that of the surrounding 
medium. 

6. Though this faculty is limited, it is nevertheless real : 
it was an interesting inquiry therefore, to determine its 
cause. Docs it re.side wholly in the iicrspiration produced 
by evaporation, as some physiologists suppose? The ex. 
periments I have made render this opinion extremely proba. 
ble, at least with respect to cold-blooded animals ; but they 
have not enabled me to decide, whether it be the same in 
animals with warm blood. 1 have only found, that inani. 
mate substances, the surfaces of which were entirely wet 
and susceptible of evaporation, acquired a less elevated tern, 
perature, when exposed to a high heat, than wann.blooded 
animals under similar circumstances. 

7. 1 afterward endeavoured to ascertain the influence of 
heat on the phenomena of respiration. Dr. Craw'ford, who 
investigated this subject very minutely, imagined he observ. 
ed, that the vitiation of the air by breathing was proper^ 
tionally less, as the heat to which the animal was exposed 
was greater. In a considerable number of experiments 1 
made, I was not able to discover any constant proportion 
between the vitiation of the air in which animals were in. 
icluded and the temperature to which they were exposed. 

8. Lastly 1 turned my attention to tiie circumstances, 
thai accompany death occasioned by exposure to heat ; and 
1 particularly examined the state of the bodies of animals 
thus killed. The phenomena that appeared on dissection 
however, among which the most remarkable w'as a great 
diminution of muscular irritability, were not sufliciently 
constant, to allow me to draw any conclusion respecting 
the cause of this death. 
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XIII. 

Observations on the Two different Methods of preparing 

jicciic Ether; by Mr. Hen ay, Professor in the School of 

Pharmacy at Paris*. 

BkING directed by the Society of Pharmacy to ascertain 
the ditierence between acetic ether' prepared in the direct 
way, and that prepared by the intervention of sulphuric 
acid, I shall proceed to give an account of the experiments 
1 made on the subject. 

Mr. Gchlen, in a letter addressed to Mr. Guyton, in the 
79th Number of the Annalcs de Chimic, affirms, that he cannot be made 
has proved the truth of Schcelc’s assertion, who says, without ^mi- 
acctic acid is incapable of forming ether, without the in. 
tervention of a mineral acid. 

The author docs not say what acetic acid he employed ; But very little 
Jie merely asserts the fact, recommends the use of very 
pure acetic acid,*' and adds, that a minimum of sulphu. 
rous acid is sufficient to form ether.” 

I know that in a great part of Germany acetic acid is The German 
extracted from acetate, of so<la by means of sulphuric acid; ^,*iefly^froni 
while that directed by Pelletier is obtained from acetate of acetate of soda, 
copper. I employed the latter, and it did not contain au 
iatom of mineral acid. But without entering into the dis- 
.cussion of a point long decided by uniform facts, I return 
to the object of luy inquiry, Uic examination .of the two 
kinds of acetic ether. 

We are indebted to Pelletier for the process for obtain- Pelletier’s pro 
iug acetic ether, which consists in mixing equal parts of 
rectilied alcohol and acetic acid ; in cohobating the product 
of the distillation on the residuum three timers; and iu 
Tcctifying the ether from the potash. 

I followed his process with this difficrcnce, that I carried 
the cohobation as far as six times. 

F rom a mixture of 500 grammes [a little more than a Its results, 
.pint] of alcohol rectified to and an equal quantity of 
acetic etlier at 11^, 1 obtained 495 grammes of ether at 


Au. de Chim. Vol. LVIIl. p. 199, May, 1806, 
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immiscible with water, of a pleasant smell, and power- 
fully reddening vegetable blues. No particular gas was 
evolved during the operation; the atmospheric air alone 
being displaced by the gasiform ether. 1 rectified this 
ether over potash purified by alcohol; after which it no 
longer reddened blue vegetable colours, indicated 25^ by 
the areometer, and weighed 420 grammes. 

Durosier's with The process by the intervention of sulphuric acid, pointed 
sulphuric acid. colleague Durosier, consists in introducing 

500 grammes of powdered acetate of copper into a tubu- 
lated rciort, and adapting to it a Woulfe's apparatus. 
500 Grammes each of rectified alcohol and sulphuric acid 
are then mixed together, and when cold are poured through 
the tu buhl re into the retort; heat is gradually applied; and 
640 grammes of acetic ether are immediately obtained, 
mixed with a small quantity of sulphurous acid. This ether 
marks on the areometer 251*^, powerfully reddens vege- 
table blues, and forms a precipitate with barytes or lime 
water. During the process a small quantity of clastic fluid 
is disengaged, which I found to be sulphurous acid gas. 
Rxam'matieA 1 rectified this ether with 50 grammes of potash purified 
wh^nher h con- by alcohol ; and, to ascertain whether any sulphuric ether 
lie ether. existed in it, 1 separated what came over Into portions of 

50 grammes each. 

Gmvity of the The first portion indicated on the areometer 31®, the 
second 28“, the third 27|«, the fourth 26|®. These dif- 
perKMls. ferent products together indicated 28®, and weighed 535 
gniiiimes. 

Gravity of sul' To find whether it WTre easy to detect the presence of 

acetic*^ether sulphuric ether ill acetic ether by separating the products, 
mixed near the 1 made a mixture of 50 grammes of the former at 56®, the 
mean. thermometer being at 0, with 200 grammes of the latter at 

25*^. The two ethers thus mi.xed after two days standing 
indicated 30®. 

1 distilled about 70 grammes of ether; it indicated 30®, 
and had the smell of sulphuric ether very perceptibly; 
whence I concluded, that the mode £ had employed was tba 
only one for separating the two ethers. 

The two kinds I afterward subjected the acetic ethers to the following 
-n.pa«d. examination. 

I. They 
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1. They were both of a pleasant smell. 

2. Their specific gravity differed only four or five degrees. 

3. They began to boil at nearly equiil temperatures ; the 

first at 50® of Reaumur F.J the second at '46® 

[13.5p] making a difference of 4®, [9*".] 

4. Kxposed to the air they evaporated slowly. 

5. 'J'hey were both equally soluble in eight parts and half 
of water. 

6. Sulphuric add has very little action on these ethers; 
it colours them slightly ; and one part of ether and one of 
acid, very completely mixed, evolve but little heat, about 
30‘' [67i-.] 

7. Nitric acid at 46® is powerfully decompose^d by fhese 
ethers, a considerable quantity of nitrous gas is evolved, 
and the residuum is oxalic acid. 

F rom these different facts it follows, that the two ethers 
arc nearly the same, having only some shades of difference, 
which do not affect their nature. 

Thus the process proposinl by Mr. Parmi^nticr appears pre- The proecsii 
ferable to that of Mr. Felletier, in being less expensive, re- preferable 
quiring a shorter time, and furnishing a larger quantity of * 

ether. But, while i give the preference to this process, 

I am far from subscribing to the assertion of Mr. Gchleii, hutnotessen- 

that a mineral acid is necessary to the formation of acetic 

ether. 


XIV. 

Inquiries concerninff the Omlu^ions of Iron ; bij 
Mr. Dauso. * 

It is ten years since the celebrated chemist, Professor Proust supposes 
Proust, struck with the two combinations that some metal- to corn- 
lie oxides form with adds, and rellcctiiig on the two pro- gen jiTtwoSed 
portions of oxigen, that unmetallic combustibles usually P™P®rtions 
take, advanced the opinion, that metals combine with 
oxigen only in two proportions:” and though several che- others the con- 
mists have since maintained, that there are intermediary 

♦ Journal de Physique, Vol. LX 111. p. 292. October, 1806. 
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oTides; and the autlior of Chemical Statics has gone stiK 
farther, asserting, that the proportions of oxigen united 
with metals vary, from the point at which the combination 
is possible, to that in which it has attained its highest de» 
gree ; Prof. Proust has not considered the facts objected to 
his doctrine as sufficient, and persists in tlie opinion, that 
oatBre has fixed these two invariable terms of oxigenation. 

Though I consider the subject somewhat differently from 
the Madrid professor, 1 have a high oi)inion of his labours 
and observations, and incflinc to think with him, not that 
But we have the proportions of oxigen are invariably determined by na. 
Sc!eiitaccur*^y facts, on which the opinion of 

to determine intermediary oxidations are founded, have not all the accu^* 
the question, ^ discussion requires. 

Persuaded, that every research tending to elucidate this 
point of theory cannot but be of great utility to the ad- 
Tancement of science, I proposed to myself to make some 
Iron well adapt- experiments on iron, as one of the metals best adapted to 
ed to the inves- pcscarchcs : and I shall relate them in the order 1 pur- 
sued in my labours, persuaded, that 1 could not adopt a 
better arrangement, than that of following the ideas that 
suggested tlicm. 

New oxides I'hc first means that occurred to me for discovering new 

might be ob- oxides of iron w ere, Isl. to treat the rod oxide with oxiiie- 

tamed by the . , ... ... 

aid of compres- nizing substances, connniiig the expansibility of the oxigeii 

•ion, compression. As experiments of this kind relative to tho 

carbonic arid succeeded so well with Sir Janies Hall, I had 
or the electrical no doubt of thus increasing the oxigenation of iron. 2dly, 
oxigenf^ subject iron w ire to different discharges of electricity in 

air containing more or less oxigen. Previously however 1 
was desirous of ascertaining how iron comports itself in 
Other modes of treatment, to w hich it has been already 
subjected. 

Oxides hif Calcination. 

1 took one part of iron filings and three of nitrat of pot- 
ash well powdered, mixed them, and threw them into a red- 
hot crucible. After keeping up the fire for three quarters 
of an hour, I withdrew the crucible, and found a great part 
of the potash and oxide of iron had passed through it. The 
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mixture when cold exhibited a brown mass, with a few 
green aind iridescent spots. 

This mass, pounded and washed repeatedly with boiling The oxide 
water, todimtit of its alkali, afforded me a brown pbw- 
aer , strongly attracted by the magnet, and not soluble in soluble in coUl 
ciild muriatic acid. Heated with this acid diluted with 
little water, it afforded a colourless solution, from which 
alkalis precipitated a blackish brown oxide, that did not Dissolved and 
alter by exposure to the air, and at the expiration of a few 
minutes, had acquired so great a cohesive force, as to be 
insoluble in cold muriatic acid. When dried in the air it 
was magnetic, and indeed retained the same characters as 
before it was dis^iolved. * 

As the loss prevented my calculating the quantity of ox^ 
igen in this magnetic oxide, while its colour and magnetism 
led me to conclude, that it contained less than the red, ob- 
tained by calcining iron filings alone, 1 proposed to try this 
method, seizing the moment when the magnetic oxide should 
be formed. Accordingly I put into a crucible 100 grains . 
of iron filings, and after having kept them half an hour in iron Ulingt cal* 
a brisk heat, slirring constantly, I withdrew them, and 
found the Meight 1^0 grains. I observed on this occasion, 
that each grain of the filings, though covered with a stratum 
of oxide, contained a metallic nucleus ; and in order to ex- 
pose the metal, and accelerate the operation, I triturated 
these half oxided filings, before I put them again on the 
fire. On coiitiniiliig the calcination, and trying the oxide 
occasionally with iiuiriatic acid, 1 found the magnetic 

* I fancied this at the time to be a peculiar oxide ; but I after- 
ward pen tived, that its colour and magnetism arose from the con- Caiwe of the 
ceiitrated stale of the solution and of the alkali with which 1 pn eipi- colour and 
tated it ; since if I diluted the alkali with water, or used lime, slron- 
tian, or barytes water, the precipitates were entirely red. 

On mixing green and red solutions of iron in a certain proportion 
that may be found by trial, we likewise obtain black magnetic preci- Other mafneti# 
pilates, that do not change on exposure to the air : but the two phe- oxides, 
nomena must not be confounded together, for there are magnetic 
oxides, tliat clp not, contain aq atoiii of green oxide. The green 
salts of iron too may be precipitated so as |o be black, magnetic^ 
pqd unchangeable by the air. 

^ oxide 
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Magnetic from oxide Succeed the grtit-n, when the 100 gr^s had ahsorbed 

•S to «65 of 30 tj, 36 of oMg ;n. 

oxigen. ® 

This csxperimunt, wiiich I repeated several limes, always 

afforded me the bamc results, except that sometimes 1 found 
Some^'mest ft few hundredth parts of red or of green oxide. It is 
^reen'o^^ dV from various circumstances, 

^ ^ft^ every particle of the iron should be equally exposed to 
the action of the air and the caloric. 

Red anil not On carrying the calcination so fair, that 100 grains had 


Red and not 


magnetic with yp yf oxigen, the precipitates were entirely red, 

without exhibiting any trace of magnetic oxide. From 
this term to that of 45 or 50 the oxigenation was very slow, 

* and would have been impracticable without an increase of 
but carried as heat: by raising the hre however, and renewing the air by 
aras 36 nearly, ^ bellows, I carried the oxigenation as far 

as 56. This operation is very tedious and tiresome; but an 
apparatus to save the trouble of renewing the air might ea-. 
sily be contrived, if the excess of oxigen were of any advaii. 
tage in physic or the arts. 

All the oxides I treated this oxide at 50 with arids, and afterward j)re- 
after the mag. cipitated it by the alkalis and alkaline earths ; 1 likewise 

added to its sol u lions pnissiates, gallates, and phosphates ; 
to see if 1 com Id discover any properties distiiigiiisliing it 
from the oxides that had preceded it. My trials however 
were in vyin, as 1 might Lave expected, since those at 38, 
40, 45, and IS had afforded me no characters to distinguish 
them from one another. 

Redness and The only did’erciiee I observed among these oxides w'as, 
colour became more decided, and the magiietisiii 
portion of weaker, in proportion as the oxidation advanced : but 

oxigen. these properties depend more on the difference of the com* 

pactness or density of the oxides, than on their proportion 
of oxigen. * 

Different salts This conformity of the properties of oxides, among which 
owing the diflference of the proportion of oxigen extends as far us 20 , 

Jwgiceofthc or even 40 hundredths, as 1 shall show, proves the error of 
rc(|uiring the formation of a different salt as characteristic 
of each degree of oxigenation. In fact too extensive an 
influence on the oxides of iron, and J believe on all the me. 


Different salts 
of a metal not 
owing to dif- 


Soe the Note subjoined at the ^d of this Memoir. 


tallic 
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tallic oxides^ has been ascribed to oxigen. It has been sup* 
posed, that all the properties of oxides of iron, both che. 
mical and physical, are owing to oxigen ; while on the epa- 
trary, from tny observations f am induced to believe, that 
its part is so passive, as to give it a claim to scarcely any of 
those properties. 

Notwithstanding the viniformity of the circumstances, to Oxides variable 
which 1 had subjected tiie iron in its dilferent ciilci nations, **"'****“ 

1 observed, that, when 100 grains had taken up 28 of 

oxigen, the oxide was sometinies entirely magnetic; while 

at other times, having taken 30 or 32, it ailorded a very 

deep and extremely homogeneous green precipitate; and 

lastly that at times the red oxide occurred by anticipation 

at 28 or 30. As 1 was ])rejudiccd in favour of the less- or Most pheno- 

greater divisibility of substances, on which 1 believe most 

phenomena depend, I did not hesitate to ascribe to this ^ili^y o/ 3 ^l,. 

cause the results T had obtained: but to satisfy ui}self 

this head, I took 300 grains of iron tilings of three ditlercnt Experiments 

densities, and each portion less dense than that I had before *f 

. , ■ , . i. . . . cliftcientdcoii* 

employed. Let ns suppose the ratio of their densities to ties. 

have been at 1,2, 3. 1 subjected to caleiiuitioii the 100 

grains of the must d(*nsc, removing them from the tire every 

ten. minutes, to triturate them in a mortar. At the end of 

half ail hour, and having been triturated three times, they 

had taken up 24.70 of oxigen, their colour was become al- 

together red, their magiu’tism was very weak, and dissolved 

in muriatic acid they ailorded rtxl preeijiitates like oxide at 

56- 1 repeateil the .same experiment on 100 grains of the 

second degree of deii.sity, and when they had taken up 21 

of oxigen, the oxide di.s placed the same properties as the 

preceding. Finally 1 subjected to the same proof the last 

100 grains, which were extremely tine, and which 1 had 

previously sifted, that their density might be more uniform ; 

but instead of taking them from the iire every ten minutes, 

1 triturated them every five, to diminish the action of the 

oxigen as much as poi^sible. In the space of a quarter of Oxides similar 

an hour they had taken up 15 of oxigen, and the properties 

of the oxide xverc the same as those of the two preceding*. 

Thus 

♦ Sometime i they contain 2 or 3 per cent of green oxide, which 
it not perceived, and which it is dillicult to separate, even though 



MfDATiofn or xMir< 


IVoipoftion of 
oxi^en there- 
foic tariable. 


Red oxide with ^ oxide of iron nuiide in fifteen mlnutet^ 

liiofoxigens which gives a fine bine with alkaline prussiates, is preetpu 
tated black, or father of a very deep blue, by galls, and is 
not distinguishable from the oxide at fid, at least by any of 
the means hitherto employed for this purpose. 

All these facts prove the sagacity of the learned author 
of the Statics, when he says, not from elective attractions^ 
but from the properties of oxigen and metals, that the pro. 
portion of oxigen to metal may vary from the point at 
which the combination is possible, to that in which it has 
attained its highest degree, and that a multitude of cireum* 
stances may check or increase the proportion. 

I did not carry this experiment farther, but I conceive^ 
that by favouring the division of the iron by all possible 
means, and at the same time opposing obstacles to the ac. 
tion of the oxigen, we might obtain red oxides of iron with 
only 6 or 8 per cent of oxigen. And who knows whether 
by preventing the action of this principle altogether, we 
and iron soluble might not obtain powders of iron soluble without eilcr-ii 
ourbeing*^*'* vesccncc in acids, and enjoying the same properties as 
oxided. oxidcs? For my part 1 am the more persuaded of it, as I 
pay little regard to the principle generally received, that 
metals must be previously combined w'ith oxigen before they 
will unite with acids. 1 consider the oxidation rather as a 


Perhaps red 
oxides with 
6 or 


Other metals 
the same. 


consequence of the means we employ to divide the metals, 
and reduce them to the degree of fineness required for tbeir 
solution in acids, than as an indispensable condition of 
their solution. On this subject 1 intend to make some 
researches, and I may then explain the motives tliat oblige 
me to question this principle. 

To what are Before finishing my report concerning the oxidcs of iron 
v^rtiiesofThese calcination, I would wish to make one remark respect, 
oxides owing ? ing their most interesting application, their medicinal use. 

It is not yet known, whether these owe their virtues to the 
iron or to the oxigen ; and as the proportions of these in the 
various preparations of this metal are undetermined, we are 
wholly ignorant which deserves the preference : tbis thercn 
fore is an object, that merits a careful investigatiQn. 

(7h be continued,) 

it is known to be present. Digestion for half an hour however in 
very dilute muriatic acid will dissolve it« or rather the iron it cons 
toins, niUiottt attacking the red wddc, SCIENTIFIQ 
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Air, Jessop** Method of blasting Racks, 

The information respecting the blasting of rocks given 

in our Journal, vol. IX. p. 930*, has not only been con. 

veyed to France, but the process has been followed there, 

and dilferent experiments made on it. Mr. Baduel, an en. Rock* blasted 

gineer employed in executing that part of the road from sw\u:Sisuid*r 

Simplon, which extends along the south shore of the Lake 

6f Geneva, has availed himself of it on that occasion, lie 

used the common charge of powder there, which is sufficient 

to till one third of the hole, and at first filled the rest of the 

hole with sand. This quantity of sand he diminished gradu. 

ally, till he found, that two thirds us much as the powder 

were sufficient. Bran, saw-dust, ashes, and other light Bran, 

pulverulent substances, substituted instead of sand, * 

duced the same effect. wi>c. 

Several mines thus charged, and made with various de. 
grccs of inclination, in single blocks of stone, and knotty 
trunks of trees, succeeded as completely, as if they hail 
been stemmed with the greatest care. But the success was Ya\w„ in tbe 
not so uniform in the mass of the mountain itself, 
posed of !L blackish siliciferous limestone. In this case the 
explosion frequently took place without affecting the rock, 
though the hole w'as sometimes filled with gunpowder two 
thirds, or even three fourths of its height f 

These results arc scarcely consistent with those obtained i>ncro Klerl 
by Mr. dc Candolle, in the works carrying on over 
Cenis. This gentleman has seen the bla.sting with sand ex. ’ 

^cuted with success repeatedly, not in separate blocks, but 
}n immense rocks of a micaceous lime.stone schist. Some with asmaU 
of these mines, charged with two ounces of powder ©“ly? 
produced as much effect as if they had* had the usual charge, 
which is double that quantity. 

* See also, Vol. XII. p. 60. 

+ Ike failure in these instances may obviously be ascribed to so 
large a, portion of the hole being tilled with gunpowder, the sand 
being forced through the remaining short space, before the resist* 
ance offbred by the solid rock could be overcome. The next para* 

W, N, 
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At Pesey it sue- This method has likewise been tried at the mines of Pesej. 
rate bfocksTbut ® separate block it was completely successful ; but it 
not in the solid was not so in the solid rock. Eight or ten holes 3 cent. 

(11*8 lines) in diameter, and 3 or 4 dec. (12 or 15 inehes) 
deep, were bored at the same time in the Tcin itself. Some 
were charged in the old method, others in the new, putting 
into each the quantity of powder judged to be sudicient by 
the workman himself and rarying from 6 to 9 decigrammes 
(2 to 3 oz). All the holes stemmed in the old way blew up 
the rock ; those covered with sand did not even split it. — 
Some of the lattc^r were charged in the same way with a 
double or triple quantity of powder, so that it occupied 
half or two thirds of the hole, the remainder being filled 
with sand ; and the explosion again took place without any 
effect on the rock. The same holes, which had resisted this 
double trial, being charged again in the old way with the 
usual quantity of powder, produced a complete fracture. 
Perhaps the ef- F rom these trials we should be led to conclude, that the 

procoss, though very good for blasting rocks, will not 
always succeed, when applied to the solid rock of a moun- 
tain, which generally presents itself bare but in part ; and 
still less in the interior parts of mines, where the points of 
contact nre more, numerous. There seems to be a limit of 
resistance, beyond which wc cannot go by the new method^ 
as we may by the old. 

An impTcive- Professor Pictet has proposed another improvement. It 
known, that, in military operations, by making the 
capacity of the chamber of the mine equal to four times 
the bulk of the powder employed, a less concentrated ex- 
plosion is produced, but more destructive at a distance, than 
if the wadding were in contact with the powder itself.-— 
Muskets too, and cannons are daily burst by leaving a space 
between the powder and the wadding. Now in working 
mines, this lateral explosion is exactly what is wanted as 
I,r*ivinga va- strong as possible; it is probable therefore, that it might be 
obtained with less powder, by leaving an empty space be- 
Cir.'ot Aving by tween the wadding and the powder. This method is said 
I'l ^ t to have saved several thousand crowns annually, by diminish- 
ing the consumption of powder to that amount, in the mines 
of the Ilartz. 


An impTove- 
ni'.Mir by Mr. 
Pi' ti,'t 
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Mr. Pictet accordingly recommends to those who are en- 
gaged in mining a combination of the two methods ; one of 
which, the blasting with sand, would give security to &e 
miners ; the other, a partial vacuity, would save powder. His method. 
This maycasily be effected, by introducing into the hole, after 
the powder, a cylinder or cartridge of paper, open at one 
end, and with a small hole in the other, which is to be placed 
uppermost, to admit the priming straw. Over this the sand 
may be poured in, and thus a vacuum of two or three 
inches between it and the powder preserved. 

Mr. Gillet-Laumont suggests another additional contriv- Gillct-i.au- 
ance. He thinks, if the hole be vertical, or not much in- |j|oveme?L 
dined from this direction, a more forcible concussion might 
be given to the rock, by loading the sand with a heavy 
weight. To effect this he would introduce into the hole an A heavyweight 
iron cylinder, with a lateral groove for the passage of the 
straw, and surmounted by a heavy mass of iron, being a 
continuation of the cylinder. This he supposes would add 
greatly to the resistance; and the same piece of iron w'ould 
serve repeatedly for the same purpose, as it could not be 
blown far, and therefore would easily be found. 


Extract of a Letter from Mr, Geulen to J. C. Delame- 

TIIERIE.* 

SIR, 

YOU are acquainted with the observations of Sir James 
Hail on the effects of heat modified by compression t; but 
Mr. Bucholz has just written to me, that powdered chalk 
may be converted into a substance analogous to marble 
without compression. 

Wanting to prepare some quicklime, he put four pounds <^balk fused 
and a half of pure washed chalk into a Hessian crucible, los»«6 

which he covered with a brick, and exposed it in a wind 
furnace for an hour to a bright red heat, not gradually 
raised. On examining the contents of the crucible, Mr. 

* Journal de Physique, Vol. LXllI. p. 238, Sept. ISOS. 

t Sec Journal, Vol. IX. p. 98; XIIL p. 328, 381; and XIV. 
p. 13, 113, 190, 302, 314. 
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Bueholsi found it contracted one sixth. The chalk on the 
enrface and next the sides of the cruciUe was quicklime to 
the depth of a lino; but this was followed almost to ttie 
cmitre by lamittse adhering strongly to each other ; rery 
hard and solid, half fused, and of a yellowish white co* 
lour; with a reddish tinge scarcely perceptible. Their hard* 
ness was so great, that here and there they would scratch 
l^ass; and their softening, or incomplete fusion, which had 
taken place, was very erident, notwithstanding their lami- 
nar form. Under this schistose mass was another, extend*^ 
ing to the bottom of the crucible, which bore still more de- 
cided marks of fusion. It was broken into seven or eight 
pieces^ which exhibited a perfectly smooth, flattened, con- 
choid fracture ; were so hard in some parts on their edges, 
as to cut glass, and so solid, as to require a pretty stout 
stroke with a hammer to break them. Small fragments 
were in some degree or even quite transparent. 

Only ene per On dissolving this fused chalk in muriatic acid, it lost 
cent, of its acid 0*42 of carbonic acid, of which before it was heated it gave 
•xp ed. out0*43. The acid exhibited itself with all its character- 


Ifagnetic iron 
atone contain* 
ing red oxide. 
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cedony silex 
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Istic properties, and had not undergone the least alteration. 

Mr. Biicholz has shewn too, that the magnetic iron stone 
of Suhl ill Germany, is iron at a maximum of oxidation, or 
in the state of red oxide. This appears singular, as it has 
hitherto been supposed, that the magnetic property is con- 
fined to the black oxide, and is destroyed by an cxcc.ss of 
oxigen ; as it is according to Mr. Hatchett by an excess of 
•sulphur and of carbon, and perhaps of phosphorus. 

The same chemist has analysed the hyalite of Jh^'rankfort;, 
or volcanic calccdony, and found in it nothing but silex. 
He bad s loss however of 7 per cent, probably therefore it 
contained also an alkali, which he was not able to examine 
hito, for want of a larger quantity. 

Mr. Klaproth has analysed a new fossil from Viricglach 
in S^tiria, which alTorded chromat of iron, mixed with a fo- 
liated talc in curved laminae. It was tinged of a Gochine 9 | 
red, and a pcach-blossom colour by the chrome. 


Flint of recent 
Ibimation. 


Mr. Haquet, of Cracow, the author of several geolo- 
gical works in much esteem, has communicated to me a 


memoir on the formation of gun flints^ and the different 
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•dtuations in which they are found. He thinks them of very 
recent origin, since they occur only in calcareous mountains 
of secondary formation, and near their surface ; and 'he. 
sides he has found in these mountains petriiiod roots, wood, 
and animal substances. In sercral fragments he has met 
with rhomboidal crystals passing in gradation from carbon, 
ate of lime to nearly pure silex. 

You will find likewise in my journal a paper by Mr. Rit. Muriatic acid 
ter, concerning the muriatic acid and soda formed bv the *®**^^*™* 
two poles of the pile, lie is pursuing his experiments on imti. 
this subject ; and Messrs. Berzelius and llisiiiger are doing the 
same, for they observed the formation of these in 
and jconseqiieiitly before Pacchiani. 


Auiourraphft from Stone Blocks, 

A method of printing from designs made on stone was Printing froM 
mentioned in the uist volume of our Journal, p. 168. j wi 

am informed, that the circular letters from a snuff manti. 
factory at Otfenbach to its correspondents, are printed in 
this manner ; and that a Mr. Qciiter, a painter, of Berlin, 
was the inventor. 


Art of SKi’mmin!^. 

A society has been formed in Denmark for improving and Swimming s«» 
extending the knowledge of the art of swimming; an 
certainly of great utility with respect to health, cleanliness, 
and safety, and particularly valuable to a maritime nation. 


Description and Chaf't of Ike Faro Islands^ 

Mr. LoEyENOEAN, a distioguished officer in the Danish Chart and d*. 
navy, has lately published a new chart of the Faro islands, 

A particular and interesting description of this little knowq 
portion of the Danish dominions is given with it. 


Scientifia 
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Scientific Voyage^ 

Seientific ex- AX expedition lias been fitted out from Kamtschatka to 
from |||g Curile and Aleutian islands, and the North West coast 
of America, the objects of which are entirely scientific. 
Mr. Redowski, who accompanied the embassy from the 
court of Russia to Pekin, as botanist, is placed at the head 
of it. An astronomer will sail w ith him for the purpose of 
making observations, but his name is not mentioned, or that 
of any other man of science. The voyage is to be of three 
years duration. 


Rockets' discharged hi/ Electricity/, 

Application of TITK I4th of February, at two o'clock in the afternoon, 
decuicity to Uoiiclie made an experiment in the Jardin des Plantes 
non. at Paris, to try the eli'ect of electricity applied to gun bat- 

teries. Instead of guns he had fixed about one hundred 
rockets on long sticks, disposed in the garden. The rockets 
were all connected by an iron wire, and the same spark 
caused them all to explode at the very same instant. The 
concourse of people was very great, the weather being re- 
markably fine. This new invention is not intended to in- 
crease the destructive powers of those formidable weapons ; 
but it is expected to aiford the means of using them without 
exposing gunners to the fire of the enemy. 


Imperfections of Alegar* 

Premium for VINEGAR made of beer, properly called alegar^ con- 

the improve- stantly retains a mucous matter, which prevents it from 
ment of alegar. ^ . 

keeping. The society of amateurs of sciences and arts at 

Lisle, wish to have this defect removed; and propose a 
medal for the best mode of improving alegar in those qua- 
lities which may render it equal, or nearly so, to the best 
wine vinegar. It deserves notice, that this liquor has some 
properties, which, could they be separated from others not 
so valuable, would render it worthy of more attention than 
it has hitherto received. 
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ARTICLE T. 

A Memoir oh two new (.’lasses of Gahanic Conductors. Bg 
Mr. Erman*. 

The faculty of propajjaling or isolating electric effects, Galvanism lias 

exhibited in such diftereiit and variable degrees by difterent jfffereiif 

substances, eminently demands our attention, because the electricity, 

time is arrived for comparing this facmltv with the chemical fr*'"! 

- , ‘ I T I * 1 • • . lies 111 the pro- 

constitution of bodies, to establish something respecting the pertie.s of cou- 

iiature of the electric fluid. The aiiomalit^s of the conduct- 'hicMng sub- 

ing faculty arc so strongly marked in galvanic electricity, 

that they have alford(?d arguments to those, who refer the 

phenomena of this class to a principle essentially diflerent 

from electricity. 

The examination to which I have subjected a great num- New experi- 
ber of substances, with respect to the phenomena they pre- 
sent, when tliey are em])loyed to complete the galvanic cir- arguments, 
cuit from one pole of the pile to the oilier, has fiunished 

• Journal dcPhydqu#Vol.LXIV. p, i:;;!. Feb. 1807. 

To this Memoir ihe French National Institute awarded the Priic of 
^000 fr. [jC 125], founded by the Emperor, to be giyeii annually to the 
best paper on the subject of Galvanism, till a discovery on its principle 
or application shall be made, of sufRcient importance to merit the sum 
of 60,000 fr. [jC 2500], of which this is the interest, 

VoL. XVII — August, I8O7. R 
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SEW CLASSES OF GALVANIC CONDUCTORS. 


tnd lead to a 
new arrange- 
ment of con- 
d actors. 


1. Perfect non- 
conductors. 


t. Perfect con- 
d'tctors. 


>. Imperfect 
conductors. 


me with answers to some of these arjjumenU: but 1 have 
obtained a result of much more importance, since I have 
convinced myself by authentic facts, that in effects of this 
kind every possible conibiriation is realized ; for, if any suli- 
stance be applieil to the two poles of the pile, one of the 
five followinp: effects will take place. 

1. Either this substance, not acting separately on either 
of the two poles, leaves them perfectly insulated, wlicn wc 
attempt to set them in action by 'its intervention. The re- 
sult of this perfect insulation is, that the galvanic circuit is 
not completed ; ami that the el(?ctric tension remains at its 
natural inaximnm at each pole, without our being able to 
modify it by the interposition of the substance employed. 
Perfect nonconductorif are cold glass, oils, and resins, in 
every state of aggregation ; water, w'hi'ii solid or in vapour; 
&c. 

2. Or the two poles exert, tlirough the intorvciition of the 
substance applied, a reciprocal action so intimate, that, per-r 
perfectly iieutrali/ing each other, every phenojnenon pecu- 
liar to each ceases, so that it is impossible to act in a dis- 
tinct and appreciable manner on cither of them. Perfect 
conductors are all metals without exception, and in the fame 
degree, at h*ast as far as we know : for it must be observed, 
that it is only from analogy we ascribe this property to those* 
that have not actually been subjecled to cxpiM-iment ; and it 
is possible, that some metal may have exedusive properties 
with respect to galvanism, analogous perhaps to those of 
magnetism and iron. The possibility of tliis, and the great 
importance of the discovery, demand a series of experiiiients, 
from which we ought not to be deterred by the little proba- 
bility there is of success. 

3. Or the substance ap])lied to the two poles permits their 
reciprocal action, and completes the galvanic circuit, but in 
such an imperfect manner, that the distinct effect of each 
pule will continue to manifest itself, and that it will be pos- 
sible, by the intervention of the substance applied, to in- 
fluence each pole separately, according as we act on one 
extremity of the imperfect conductor or on the other. This 
property, which I have demonstrated in moist conductors, 
and in water itself, is so much the more important to be 

studied. 
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as it is connected with chemical and physiological 
phenomena. In fact, except in tlie case of sparks alone, 
there is no decomposition that takes place but in conductors 
of this class; and all the parts of organized bodies, that 
galvanic electricity is capable of modifying, equally belong 
to it. 

4. Or tlie given substance, acting as a perfect conductor 4. Positive con- 
when applied separately to either of the two poles, is found 
nevertheless to hclong exclusively to the positive pole, as 

soon as it is applied to both at once to complete the galvanic 
circuit. Coiidnciors of this kind <!o not close the circle 
coinp^tcly from their ii'sulaling the negative eflect ; and in 
the contact of the two poh*s by their interposition, we can 
neither charge tlie po./irlvc, nor discharge the negative 
pole. 

5. f)r lastly, the efTcct mentioned in the preceding para- 5. Nfgaiive 
graph is iiivertt‘d, that is to say, the substance, that acts on 

cither pole separalcly as a perfect coiidinlor, belongs en- 
tirely to the negative |iole, as soon us it is applied simul- 
taneously to the two extremities of the pile. Hence results 
a maximum of electric tension in the positive pole, and the 
impossibility of produr*ing any divergence at the negative 
side by the intervention of substances of this class. 

plienoniena of the first and second class have been Phenomen.! of 
known too long to excite our attention, though they furnish 
many interesting particulars. Ihose of the tliird I suppose known, 
to be cipially known ; and therefore 1 shall confine myself 
to the facts, tlial demonstrate the existence of conductors 
of the fourth and filth classes. These facts, beside their 
novelty, aflbril some iiiteiesting problems to be solved, and 
new views to be pursued in galvanic researches. 

Before I proceed to the new fads I have to offer, I shall Must be exa- 
observe, that the phenomena in question do not exhibit e^ectromc^*^ 
themselves with clearness, mul in their whole connexion, but alone, 
as far as tlicy are studied w'ith the assistance of the electro- 
meter alone applied directly to each pole ; and without hav- Tneonvenien- 
ing recourse to the condenser, the employment of which 
being always interrupted, and its language frequently equi- 
vocal, sometimes even deceitful, it fetters the progress of 
the observation, and never allows us to take it in at one view 

R 2 all 
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electrometer 
very conveni^ 
ent. 


all the changes, that characterise each state of the pile. In 
the nice exporirnonts I have to relate, it will he seen, that 
the number of siinultaneons ohservntions to be nui<le w'ould 
render the use of the condenser extremely inconvenient : 
and if the modifications necessarily produced at each pole 
by the augmentation of the tdectric capa<*ity, that results 
from the verj* application of the condenser, be cotisidered. 
The gold leaf the reason of my excluding it will be obvious. Child leaf 
electrometers, applied iniincdiately to the ixdes, and to the 
tlie subjects of the experiments, arc? free from every incon- 
venience; and if they be ever so little Kcnsible, tlicy indicate 
with extreme fidelity and promptness the progress and de- 
gree of the most complicated inodilications, that the pile un- 
dergoes. 

The apparatus Another essential condition to the snc(‘ess of the iivvesti- 
fecily insulat- l)ai*ts of the apparatus )je per- 

fectly insulated. I have fouud no mode of insulating the i>lle 
belter than to fix it in the centre of a large cake of resin, 
taking care not to render the cake an electrophorus by any 
Gla.^snotsuffi. accidental friction. As to the other parts of the apparatus, 
cient. sliould never trust to the insulating ])ower of glass alone; 

and in applying a rCMnous coating to the surfaces, I have 
found tlie dry way far preferable to the moist. Lastly, bc*- 
fore commencing the experiments, and during their course, 
it is proper to try by means tliat nniy readily be contrived 
and varied, whether all ]nirts of the a))paratns completely 
Particular at- insulate the electric eficcts : and it is particularly iinpor- 
lention to the tatd, to pay this attention to the ( ie(.*tromcters, to be certain 
wiicther the glass of the^e instruments, which cannot be 
coated with resin, pre.5orvc itself constantly in a perfectly in- 
siilallng state. I know Iw expe rience, that the progress of 
the observations is fre<iueiitly ct)nfnsed, from the surface of 
the electrometer having itnperct’ptibly become a conductor. 
This inconveiueiice is remedied by drying the instrument, 
and not by exhausting it, for fear of falling into a still worse 
inconvenience, the communicating to the glass an electric 
charge. 


Sect. 
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Sect. I. 

Of Conductors, that, in estahlisfnng a Contact between the 
two Poles, insulate the negative ejfecl, while they continue 
to propagate the positive Electricity. 

AVhi^ri we u'jply s(‘;«irately to ciuli ol* tlic poles ot‘ the Flame a per- 
pile l!ie niiino of si spirit Viiiip, it sicts as u perfect conduc- 
tor: but if it be sip[)Iled simultaneously to both poles, it ^'Ciiaraicly, but 
completely iusiiliites the iicpilive eifeet, wlfile it continues 
to eunduet the po-itive eleelrieity wltli the. ssiine enc rj^y ; and tru ity wlien 
in (onsequeiiee of thU parthil insulation, the electric circuit 
is not eonipletely ejAublirilK d. 

'fhe faculty that Ihune [lossesses of eo'ulnctinj^ the Iluid lis mndncting 
of the pile, which ha>> been so uiucli disputed, is placed be- 
yond doubt by the followiiij^ fact*'. 

'1\) cither of tlic [loles of a pcifeetly insulated pile of a Facts that 
hundred pair of platt's, niore <»r less, apply a very seudide 
tfold leaf e!eetr«>nieter, which will presently aeqiiin? the de- Klectrkiiy 
j^rce ot iUver;.;,i‘nee eonesponding to the enerj^y ot the pile, hv llamc loei- 
aiid llie more or less perfect insulation of the opposite cx-therpole. 
Irennty by the eireuinuinbient air. As eoon as the diver- 
{••eiice of the iiidtrunient is beeoine btatioiuuy, present to the 
iiielallie wive of the opposite pole the tla‘.net>f a spirit lamp 
completely insulated ; aud the diver^enee of the eleetronie- 
tei* will not be increa'.ed. Hut the niomeiit a coiiiimmiea- 
tion is e.-tablish.ed hi/iwevii tlie ilauic and the ;_;vouiicl, by in- 
trodueiiii;- int<» it a wire not insulateii, the (‘lcetn>iij(*ter will 
diverge a> uiueh a*, if a eouiinnnieatiou had. been estahli^ lied 
between the opposite [*ole and the ground, by in('aus of an 
uninterrupted inelaih.c conductor. This elfect is liie Name 
at ihe negative as at tin' i,*OMtive pole, a eireuinstancc wdiieh 
will appear by and by of iniportaiuro. Electricat}- therefore 
may be commu ideated to either of the two poles of the pile 
by the medium of the flame of spirit of wine. 

[u the same manner it may be radically ab^traeteil from Abstracted by 
either of them. Let each pole comm iinieatc with an fdoc- 
troincluT by iiu-uns oC u wire. If uii iiisulateil (biine touch 
citlier ot these wires, the corres})onding electrometer will 

lose 
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Jose nothing of its divergence; but it will be completely de- 
prived of it, the moment a direct communication between 
the ground and the flame is established. 

Both effects These two e fleets may be seen at once acting in combinat- 
at once by^two preparing two perfectly insulated flames, and guid- 

fiames. ing into each one of the wires proceeding from the two ex- 
tremities of the pile. If the insulation be perfect in all 
points, both the electrometers will indicate after a few se- 
conds the same state of divergence, as if the poles were not in 
contact with the flame. Now if one of the flames be made to 
communicate with the ground, the electrometer of that pole 
will immediately lose all its tlivergence, and the divergence 
of the electrometer of the other pole will be a maximum. 
The alternate contact of the two flames therefore producers 
the same effect, as if we had immediately touched the extre- 
mities of the pile itself. 

Farther proo''s Lastly, that we may be fully convinced of flame being 
of iht* conduct- excellent conductor for all the eftects of the pile, that do 

tlanie. not depend on the closing of the circle, the following facl§ 

should be noticed. 

Kend tlie wire on the top of the electrometer, so that the 
point shall terminate in an insulated flame. Into the same 
llame insert a wire from one of the poles. If now the oppo- 
site pole be touched, the electrometer wall receive a maxi- 
mum of divergence corresponding to the case. If afterward 
the electrometer itself be touched, the pole with which it 
comniuiiicates through the medium of fhe flame will be dis- 
charged. Lastly, by touching the flame, we shall discharge 
at once both the electrometer of this pole, and the electro- 
meter cojiirniiniciiting with the flame. 

Flaijie there- These facts prove to a demonstration, that the flame is far 

fore does not iusiilatiiig the electric effects of the y^ile in the cases 

insuldt3 galva- . , . . , . , i i 

nhm, and con- mdicjited. 1 hey snow, that with respect to these cases there 

duct electricity no ground for ad mi fling a galvanic fluid, which the flame 

insulates, in opposition to the electric fluid, of which it senses 

' as a conductor. 

Its conducting In the following fact, however, we find an anomahs w^hich 

conducting power of the flame, however 
uls. perfect it has appeared to ns in the preceding experiments, 

is nevertheless very inferior to that of metals, when these 
* two 
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two kinds of cundurtors art in opposite directions. If one 
of the poles com iriniii cate with an electroiiicter by means of 
a wire, an uninsulated ihiine, brought into contact with ihis 
wire, will take from it, us has beem seen, all ilie divergence 
before* iinpiirtod to the <*Ieetronieter by tlic transient contact 
of the opposite pole. Ibit if a permanent metallic coniiuu- 
niculion be c^tablislied between this pole and the ground, 
the electromotor will reach tiie maxim lun of divergence, and 
remain at it witliout any diminution, though the uninsulated 
flame eontimu* to tourh the wire, by means of which the 
»*le<*trojiieter is in cominiinicalion with the j»ile. It is to be 
ob'iiTved, that this elfettt is precisely the same at both poles. 

Jbit how dili'erent would be the action of a metallic con- 
ductor, if ill this experiment it were substituted instead of 
the flame! It is well knowm, that the application of unin« 
sulated int'tal would prevent any intensity of electricity pro- 
ducing divergence ; and that the application of a humid con- 
iluetor w(m]d at least diminish it extremely, if it did not 
reduce it to nothing. Vlame therefore, which has hitherto 
been <-onsidered as n gt»od conductor, does not here produce 
the eflijct, that to be e\]K*< ted from it. 

Hut this anomaly is of little importance, compared with It conducts po- 

that which flame exhibits, when it is applied sinmltdlkeously eleciri- 

111 -1 11- 1 , . city, and insn- 

to both |)oIes, with u view to close by its means the galvanic jates negative, 

ciivU-. 'I'l.c following facts prove, that in this case it be- same 

longs entirely tv> the ]M»;iitive j.olc, aiul absolutely insulates 

all the negative ell'ects, >v)iieh lias led me to place it in a 

separate class. 

Lei each pole of a well insulated pile, consisting of about rCxpcriment in 
a liuiidrcd and fifty pair of plat<*s of silver and ziiie, be con- which it ap- 
nected with a sensible electrometer. With each pole con- 
uect a wire, supported by a completely iasulutiiig stand; and 
let the extremities of the wires be brought so near together, 
that one flame may be in contact with both. On an i.isulat- 
ing stand place a spirit lamp, and coniineuce the experiment 
by bringing the flame into contact with the two metallic 
wires. As long as the flame remains insulated, the electro- 
meters of both poll's will diverge nearly as if the two polar 
wires were perfectly insulated. After some time, indited, 
the electrometer of the negative pole will exnibit a little 

stronger 
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'i his fanhc'r 
ronP.rnied 
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stronger divergence than that of the positive, though every 
thing pise will appear to indicate an absolute insulation ; for 
if a coinuiunicatioii be e.-.liibli.shed between oil her of the 
poles and the ground, its electrometer will lo.-c all its diver- 
gence, and that of the opposite pole will attain it*^. maximuui ; 
and on touching both poles at tlie same time, as strong a 
shock will be received, as if the two poles were insulated by 
a stratum of air. It appears, that hitherto philosophers 
have coiitc*itcil themselves with this single experiment, to 
affirm that ilaine insulates all galvanic eliecls; but the fol- 
lowing facts prove, that this insulation is panlal, and that 
flame continues to be an excellent conductor for the positive 
pole. 

Every thing remaining as in the preceding experiment, let 
a communication be made between tiie [lame and its sup- 
port ; or, which is more simple, touch the flame itself with 
an uninsulated inotallic* rod. Immediately all the diver- 
gence passes to the negative pole, and the po.sitive is abso- 
lutely discliarged. If the strongest divcrg(‘nce possible have 
been previf»u«ily given to the negalive electrometer, by touch- 
ing the oupi.Mie pole. !i<) appliealion of a good conductor to 
the flame will take otV the least part of this negative diver - 
genee# wdiile the same appliesilioii will instantly destroy 
every vest«g(‘ of diveri;eace before iiiiparted to the i>osilive 
pole, and transfer it to the negative side in the strongest de- 
gree p(»si*ibk*. 

V» iiatevcr <;\tcnt be given to the flaiiic, and liowever near 
ru the j?cgalive wire it be touelied, it still remains impossi- 
ble to act through its medium on the negative side, so as to 
lake away the dlvcTgenoe. Flame belongs wholly therefun* 
to the positive pole, since by touching it this pole is imnie- 
dialely discharged, :nid the negative pole is mediately 
brought to a maximum of divergenee. 

Tins paradoxical property is continued by the following 
experiments. The two polar wires being united in the same 
insulated flame, imme.sc in this flame the hook of a se.iusi- 
ble electrometer, aijd it will acquire a weak positive diver- 
gence, if the two poles had not ])reviously arrived at aji 
equilibrium ol* intensity. Ilut this positive divergence at- 
tains its maximum, the moment the negative pole is made 

to 
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to co.noninicuto v\it,h the ground. If wo afterward touch 
the |n»MtivL* pole, the eloetroiiietor iuiiaersed in the flame 
immediately lo'.es all its divergence. Lastly, it* a eonuimni- 
calion he e.-^tahlidied hetwce.i the ground and the flame it- 
self, both tljc ele<-tromeler in contact with it, and that ap- 
jdied to the [lositivc ()olo, are dlscliarged, wliile that on the 
negative side attains the highest degree of divergence. These 
cllccts art^ coin[)li't(dv explicable, on the supposition that the 
negative pole ia iiisiiiatcd in th<i llaiiie, while to the positive 
it is a eonducior. 

U hat n*iulera this absolute insuiatiim of the negative pole Flame gires 

bv a coinlncting substanee still nioii^ paradoxical is the positive 
* . electricity lo & 

very intimate relation tlie ilanie bears to positive electricity, distance of IJ 

Fn fact, to take iV-nn this pole the divergence that has hec'ii “ f*''^** 1*®'* 
given to it, it is not iiecc&.-iirv actually to touch the flame; ^ 
it is siifiicieiit to bring ove r it, a* the distance of a foot and 
half, or cv(‘ii two feet, a metallic conductor communi- 
cating with the ground; when the po.dtivc electrometer will 
inniicdiately ani\c at ?,e;o, and that ol‘ the negative at the 
muxiiniun of electric Inien.ity. In like manner an cleciro- 
iiictcr, the hook of wliich is htbl at a similar distance aliove 
the flame in wiiich liie two polar wli’es of a powerful pile 
teruiinate, will very n’adily become <*liarge»l witli p<»sitive 
ch!cti icily, when a couununicatioii is made betAvceii tin? 
ground and the negative side, and will b<‘ liiseharged on 
touching’ eitl'.er the flame, or the pole of whieli lliat flame so 
eminently propagalis the efiect. This action of the flame ami to a few 
extends la'' erall\ al-io, but by no means with eipial cnei-oy^ 
for in tlii.^ direction it is ccuifiucd to a few Indies. 

All the iin'lcations by the clcetromcU-r, that ha\c l>ecii Khmio dots 

related, iirovc, that the galvanic circle is not completed liy complete 

, * ilic jr.ihuiiic 

t.ie nitei’vcntmn ol tlie. ilamc; and experience long ago i.,. fir, 
hliovved, that the decoin position of water did not lake place, 
and the physiological cfl'eels of the pile were in>t iiiunifcsted, 

W'lien the exciting arc wa:i inter ruplc<l#)y tlie intcr[,')Mtioii of 

flame, lu-flcctiug, liowcvcr, on the faculty flame, has of yot momen- 

conductiug the clcftiidtv of ea(!li pole scnaratelv* and iiisu- on 

, , . ‘ ‘ ^ ihe i.orvcs may 

l*;lnig only the negative efic<-t, it appeared to me possdile, be pn>ihicucl 

to obbiin some momentarv clfccts on animals, by discliarging dnouj^h it. 

at once into the ground the? two poles united by tliC flaim?, 

and 
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and placing very irritable organs in llie way of tlje discliargr. 

Frequently at- jVfter several fruitless attemp*^.’, T arriveil at tlio followin**- 

tempted 111 I • • I 1 • I I • I* 

vain. combination, the success of wliK':n lias never since disap- 

pointed me, and perhaps furnisher an interesting datum for 
the general theory of the electric r*li.nge. 

Successful ex- Let a powerful pile be perfectly insulated, ami its two 

™ * ‘ flames be united in one insulated c.s periVeth". Vrcparc as 

speedily as pos^-ible the biiuler extreniities of a frog, ‘«o that 
the iscliiatie ueivos shall be disengaged from the ilelh, and 
from the spine, the luiiiiiar verti Ime of which arc reimued. 
Place the muscles on llic negative pole of the pile, letting 
the nerves hang down freely ; and, holding an exciting arc 
by a completely insulating handle, apply one extremity to 
the flaim*, and the other to the m‘rn*s- Hy lliis no eontiac- 
Cautions. tiou nill be occasioned: or should there by chance be some 
traces of contractiim, as in fact has occurred to me, though 
very rarely, these must he considered as exceptions [)ro- 
ducod cither by the defl'ctive insulation of the handle, a 
mere mechanical irritation of tlie very su'ccptiblo nerves, or 
by the action of the atmospheres of tin* poh‘s ; for I have 
found in anotlier serii's of ex[)eiimen1s, that every pole, 
charged liy the contact of the opp^'^lle pole, becomes the 
centre of a spliere of activity, in which thecajiacitx of sub- 
stance's is powerfully inodiliod without contact, and solely 
by tlic mechanism of electric inllncnccs. 

This may ac- I am tcrnpb'd to exjilaiii by the last nifntioned ])ro])prt\' 
sparkVb^in" sparks, wliieli observers of ( red it afiirm tlicy have oh- 

nhraiiied by taintj/l l)y the contact of a single pole, when the pile coii- 
ihe c()iiuct hisling of a thousand pairs i,o.ssc.-sed verv great energy: and 
J conceive, tliut the co.itraclions sonic* hues seen in tlie cus<i 
in cpie.stion result from the w’eak positive electrisation, wliicdi 
the negative pole produces by its liiilaence on the exciting 
arc, so that the ccpiilihrium is rcMorcd not between the jio- 
sitive and negative pedes, to which the Ihinie [)reseiits an in- 
suruiouiitab1(3 obstac* but between tl.e negalive pole and 
the anterior part of tin* insulated arc, become positive by 
influence. It is ol)\ious, that tbc elfect of this restoration 
of equilibrium must be of iuiinitely small inlensit\ ; and 
that, to ])rodu(:e the weake^-.t contractions, it supposes an ex- 
traordinary degree of excitability. 

Ph 
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Be this as it may, to prevent any mistake from creeping iiij Farther prcs; 
if thb contact of the insulated conductor, which terminates 
at one extremity in the flume, and at the other at the nervesi'* 
produce a contractioti during the period of the highest irri- 
tability, a few moments should be suflered to elapse, tiio 
application of the insulated exciter should be repeat cmI from 
lime to time, and very soon the application will produce no 
eftect. The experiment then properly cofnincnccs. fiifact, Experiment, 
when the insulated exciter has no physiological action, it is 
suflicient to establish a comm iiuicatiou hetween it and the 
ground, eithor by touching it with the fingiT, or taking it 
ill the hand without the insulating handle?, and very strong 
contractions will be produced every time the circuit is eom- 
pletetl from the flame to the nerves. The influence of the 
ground may be proved, by eouipletiug the eircuit with an 
insulated and an uninsulated are alternately. If a certain 
interval be allowed between thes(? comparative applications, 
those with the insulated are will never produce any efiect, 
those will) tlie uninsuLited will eott^talltly t*x( iie eonlraetions. 

1 must observe, liowever, that this kind of galvanic excite- The irritability 
uieiit, by tlie intervention of flame and the ground, rccjuires 
a inueli greater excliaiulity in the subject, than the common 
ruethod of completing the circuit iuiiiiediutely from pole to 
pole ; for the muscles are obeditmt to tlie hitter, long after 
they’ have <-t ased to contract by the application of an un- 
iusulatcfl I'onduct u* to the flame. It is to he understood, Wben placed 
however, that, if the prepared muscles In* placed on the po- nve*\tol'ef no 
sitive pole, and tin; eiv< uit then be eonijileted fiom the e'toct is pro 
flame to the nerves, no eirVet will be obtained, whether the 
arc be insulated or uniu^u.!ut^*d ; for, as the flame belongs 
exclusively to the positive po^e, it is obvious, that it canuot 
produce ci»iitraetions with tlie i of its own nature. 

The explanation of this fact appears to me to arise na-The fact ex- 
turally from what lias lieeii said. The flame insulates all 
negative cflect, and consequently cannot complete the gal- 
vanic circuit. Bill m Mie a; pliralion of the uninsulated arc 
between the flame aiul the nerves, it is properly the ground 
that serves as an interincdiute chain, and the mind may dis- 
tinguish three difl’erent oflccls at the same instant of time. 

The first is that of charging the negative pole to a maxiiuiiin 

at 
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at the expense of the ground : the second, the returning 
into the ground all the excess; by which the positive would 
arrive at a rnaxiniuni of intensity, were there not a want of 
insulation : and from this want of insulation results, as a 
third effect, the momentary discharge of the two poles iulo 
the ground. It may be conceived, that very irritable or- 
gans, serving as a vehicle to this process, w ill cxperieiice tliat 
kind of shock, wdiich accompanies the prompt resolutions 
of the electric oquillbriutu. If my object were at the pre- 
sent moment to display a theory of the electric charge, I 
certainly should not content myself with these gefnacsi, of 
idea.s, which however appear to me fertile in their conse- 
quences. It may be presumed loo, that this kind of exci- 
tation, in which the ground at large concurs, must require 
a much greater degree of irtitahiLit\', than tiiose in whicli 
the equilibrium is established immediately from one pole to 
the other. AVhctlier the iinpossilrility of obtaining chemi(‘al 
decompositions by the intervention of dame depend on this 
circumstance, I cannot say ; or even whether the impossibi- 
lity be absolute: all 1 know is, that I have never produced 
any such eftcct, iiutwithstaudlng the numerous combinations 
1 have tried. 

M’heii the insulating power, which has been so perempto- 
rily ascribed to dame, be considered, the following observa- 
tion will appear interesting. To produce the contractions 
just mentioned, it is not necessary, that the uninsulated ex- 
citing arc should immediately ttmch the darne, as it may be 
held several in dies above it. I have sometimes succeeded 


Thf* cxcUmg 
arr r^'tuins its 
piojM'rty some 


in producing contractions, when it has been held a foot and 
half above it, partiriilarly when 1 have armed this extre- 
mity of the arc with a metallic disc a few inches in diame- 
ter, in order to bring it into more intimate conta<*t with tlie 
hot air issuing from the dame, and serving as a conductor 
to the positive electricity. 

1 shall just mention here another obsci-vation, which 1 
have repeated several but the particulars of wliieli I 

am far from having sufficiently studied. When the exciting 
arc>^brouglit into communication with the ground, has pro- 
duced a contraction, by being placed simultaneously in con- 
tact with the dome and nerves, it will retain this property for 
* about 
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about twenty seconds, witliout its being necessary to keep it 
insulated during tins time. In tins state it produces a fresh 
-contraction on touching the nerves alone, without requiring 
the flame to touch the other extremity. This observation 
has nothing in it of novelty, as there are many analogous 
facts: yet it is in some degree interesting, as it facilitates 
our varying the modes of experimenting. But what induced 
me to mention it here was, that the success of the experi- 
ments, in wdiich an insulated and an uninsulated arc are al- 
ternately employed, depends on this circuinstaiice ; and for 
this reason, in describing these experiments, I mentioned 
the necessity of allowing a certain time to elapse between 
each of these comparative applications. 

The facts I have recited incontrovertihly prove, that the Flaitie of alco. 
flame of spirit of wine is an excellent conductor for either 
pole of the pile; but that in connecting the two poles it lent^condu^or 
comidetely insulates the negative side, while it continues to caher elec- 
be eminently conducting fir the positive. But the problem but*to hisulate 
is still far from being solved : it remains to he known, what negative 
is the mcehainsm of tlic action, on which this singular pro- ed^to complete 
perty depends. It would certainly he rash to deteimine any circuit, 
thing respecting f.jcts so n(*vv, and deviating so widely frorn 
all known analogy: J only mention the following hypothesis, 
therefore, on account of the interesting facts of which I 
have obtain ('.d a knowledge, taking it as a text for farther 
researches. 

I had long imagined, that the electric intensity manifested piamesuppos 
exclusively at the m-gatlve pole by the intervention of the ed in some in- 
flame might depend on the two opposite properties assigned 
to it, and in fact distinguished in certain phenomena of ty: in others to 
common electricity. "Vi'e conceive we have equally reason 
to say, that flame dissipates and destroys all electricity, as 
for instance, when charged plates of glass or resin are pre- 
sented to it ; and that in other eases it collects electricity, as 
when it is applied to the summit of electrometrical points 
intended for meteorological observations. I thought, there- 
fore, that something analogous look place here: but the 
dispersive effect being much superior, the positive pole was 
constantly discharged by drawing off the excess of the elec- 
tive fluid, while by this very act the negative side was left 

at 
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But this hypo- at a mAximum of inteosity. But a more accurate analysis of 
ap^ phenomena, and a farther iiivesti^tion of the facts tb^ 

occurred, convinced me of the erroneousness, of this hypo* 
thesis; for if it were by a simple dissipation of the electric 
fluid, that flame destroys the intensity at the positive pole, 
and carries it to a maximum at the neij^tive, it must be per* 
fectly indifferent, whether the flame were insulated or not. 
Solids produce Now We have seen, that this is not the case. Besides, it 
mena: will appear, that solid substances produce analogous pheno- 

mena, though inversely : so that here wo have no expansible 
and ffames fluid to dissipate or accumulate the electric. But what de« 
■ubsialicMTif- *®^>»stvatively proves the falsity of the hypothesis is the 
fer in thuir ac- total diflerciice, that exists in the mode of action of diflerent 
tion, flames, according to the chemical constitution of the bodies 

from which tliey emanate. 

^stlnct^idH ^ singular abuse of the abstract sigi>s of language, 

stance always to speak of flame as one constant homogeneous substance, 
of one nature, whatever be the the nature of the matter undergoing igni* 
tion. This errour might have been pardonable previous to 
Sw\iisin discoveries of pneumatic chemistr>% particularly with 

fer in thei? * respect to common electricity, the chemical effects of winch 
in<^e of ope- ^re nothing, or difficult to ascertain. In galvanism, on the 
^*^*^**8* coiitrarj^ tlie chemical eflects stand foremost : every physical 

effect is preceded or accompanied by chemical action ; and it 
is precisely from this, that the discovery of Volta will for 
ever remain a memorable epoch in the annals of science^ 
His pile is a landmark erected on the common frontier of 
chemistry and natural philosophy. A comparison of the 
mode of action of the flame of different combustibles soon 
decided the fate of my hypothesis. 

Flame from All flames arising from the incandescence of substances 
carbofrproduc- hidrogen and carbon produce the phenomena 
f* the preced- of insulating the negative pole, and acting os conductors to 
ing effects. positive, in the same degree. Those, on the contrary, 

Flame of sul- contain neither hidrogen nor carbon, either do not pro- 

plete nonran- diice.this effect; as sulphur, the flame of which equally in« 
ductor. sulates both poles ; or produce an effect totally opposite ; as 
Flame of idios- phosphorus, which, in a state df ignition, insulates the posi- 

. tive, and conducts the negative. 1 shall enter a little into 
latesthc posi- ' ® 

tive pole onIy..taa detail gi these facts/ 
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Ou uniting the wires of the two poles with the flaipe of a Flame of van- 
^ t , ^ 1 V Oils ftubstance.«> 

wax or tallow candle, an oil lamp', yellow amber, camphor^ 

volatile oils, and several other hidrocarburetted substances^ 
the effects I have described, taking for example the flame 
of alcohol, will be observed fully. I had a strong reason, 
however, for proposing the latter, since the combustion of 
the substances here mentioned is sc^arcely commenced under Soon produced 
the influence of the galvanic, poles, before a fuliginous de- 
position takes place on each of the wires, particularly on 
that of the negative pole. This deposition is distinguished especially or? 
by a kind of dendritic vegetation, very striking on the ne- 
gafive wire, but much less distinct, and sometimes not to 
be perceived on the positive. These ramifications increase that stretched 
and spread with great rapidity, particularly at the negative 
pole : they tend toward one another from the negative to+he 
positive, and the moment when these fuliginous filaments fill 
the s])iice between the two wires, all electroscopic eli'ect ceases, 
the circuit bring closed by the conducting power of the car- 
bon. The flame of spirit of wine, or of naphtha, is free Alcohol and 
from this inconvenience. If the experimenter would ob- not ihS^efei. 
serve these fuliginous vegetations in the greatest energy, he 
should burn in a small capsule, oil of turpentine rectified by tinc*^lm 
distillution. On bringing into this flame the two wires of u acnily, 
galvanic pile of tolerable strength, the fuliginous vegeta- 
tions will be produced in such abundance, that frequently 
thc-y will be seen to rise from the edge of the capsule, and , ^ 
torm by their ramiiications a veiy pleasing crown, the mean- ple?.sing exhU 
desceut points of the tufts having a very rapid movement of 
tension on the fuliginous pedicle that supports them. 

To obtain the partial insulation of the negative effect, it Carbon not no- 
is not necessary, that the substance from which the flame 
emanates should contain carbon. 1 filled my gazometer Uidrogen alone? 
with very pure hidrogen gas, carefully washed ; received the sufficieiu, 
flame of a stream of this gas perfectly insulated between 
the two wires of a pile ; and observed, that the effects dur>- 
ing the whole course of the experiment were perfectly iden- 
tical with those which I have described above with the flame 
of alcohol. 

As to the flames emanating from substances that contain Of other sub- 
neithar carbon nor hidrogen, it, is very probable, that “one 

of 
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them produce the phenomena of the partial insulation of the 
negative effect. With respect to suTphiir and ]>liosphorus, I 
have proved this by experiment ; and 1 am disposed to ex- 
tend it by analogy to all substances of the same kind. 

* The uninsulated flame of pure sulphur, applied to either 
pole of the pile, acts as a perfect nonconductor.' It iS im- 
possible io discharge either of the poles by the application 
of this flame ; and the opposite pole shows no increase of 
fnfensity by this contact. Hence it follows, that the two 
wires connected by the same flame of burning sulphur re- 
main equally insulated ; aUd if a communication be esta- 
blished between this ifamc and the groimd, it is still the 
same. The flame of siilphur, therefore, insulates the gal- 
vanic electricity as perfectly as the substance from which it 
enfiahates; and consequently the fourth class of cilects do 
not depend on the dispersive property of flame, os flame. 
Its connexion On the contrary, the intimate connexion of these phenomena 
afflnit^^^'slwlvn chemical affinities is demonstrated, by joining with the 

by additions to some hidrocarburcttcd substance. Thus on con- 

the sulphur, necting the polar wires by. the uninsulated flame of a match, 
or of a thread dipped in sulphur, the divergence is null at 
the positive side, and extreme at the negative. 

Flame of pbos- As to the flame of phosphorus, it exhibits a very remark- 

duSorof the' able property, in belonging decisively to the fifth class: that 
fifth class. IS {o iixy, applied individually to each pole, it acts as a per- 
fect conductor; but the moment the two wires are united in 
it, the positive side is found to be completely insulated, 
while, with respect - to the negative pole, the conducting 
power continues in full energy. I shall not enter into the 
The experi- particulars of the experiments, as they were conducted pre- 
fluencpdV'^' cisely in the same manner as those already mentioned: but 
the phospiio- I shall observe, that, to satisfy myself whether the moisture 
fus being wet, adhering to the sticks of phosphorus, taken from under wa- 
ter, had any influence on the phenomenon, I several times 
• took the precaution, carefully to wipe the pieces I intended 
to employ, and then to keep them a whole day in a phial 
filled with calcined niuriat of lime. This perfect desjcca- 
. tion did not affect the phenomena. Neither did brown and 

^ * opake phosphorus, obtained directly from distilling' the acid 

« with charcoal, differ in its effects, or in their dcgfcfe; fiofik' 

that 
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Uianivm gave a blood red precit>itate with the triftie 
siate. With the simple, a yellow white. 

Cobalt gave a glass gfieen preeipitafe With the triple pnis* 
slate. With the simple, a light dnnamoii. 

Nickel gave a greenish white precipitate with the triple 
pmsskKteft With thk simple, a yellowish white. 

Manganese gave a peach blossom precipitate with the trU 
pie pnmiiate. Wkh the snnpkl, a dirty yellow. 

Copper gave a fine crimson with the triple prussiate. Witb 
the simple, a yellow* 

White muriate oC copper, or that in which the oxide is at 
a minimum, dbi^lyed in mtiriatic acid, gives with the tti* 
pie prusriate a white precipitate, but tinged with a little 
crimson. It uppears,. that th^recipitate would be whiiWi^ 
if the muriate were completely free fronl oxi^ at a mliaS.* 
%nttm: burthe aolutiofi of this mfiriote is like that of iron, 
it is fiifficult to keep it at a minimum 6f oxidation, hveottib* 
quecice erf the action of the air. 

Whil tbcAteipk'pnfsttate this muriate gave ^a ] fc r t te & ( y 
white cufdy predpitateb^ A thw dro^^ of solutkia' o/'pot*. 
ash took firem it its prussic aeid, uA turned it 
M<lte«.lmnf^^deaf coftwfttftinfiiinfto. > 

”“**'“* gn thn. ^lilllltltrT frtir 

I Ibid ft mnunandnnt^ emmihft it ^{«n* ' , 

Pruniate 



Mtmmr of ntioatMmi, 

1 mwuiy 99 obtuMMd^ m ia weU kl|Oii«b*l>y 

taaol^$fed<W(ideofiii«fp Thia^O)|t" n 

%uiif ctyMoiUaeejn tetiaedml pmmaf d% if always oyake. 

Uaaiay tataiD pptaabyaa wittlia «ee 4 ,ppaently« if ther^lFW 
•oay itt the proa^ hloe* ](t equf;Uj^ retfina f^ide af iroDji aa 

ly Waa«nbythelbUowiogexperinient |iaat a|ew grau^a 
wilti muriatic acid in « Uule oiotraaa, and wbife pruaaia^ 
aritl be precipitated. 

To fiwait from iron, iiaaolution must he boiled with red Freed fim 
omde of mercury repeatedly: each ritne it depoaita oxide 
ma, but thia depwation ia tedioTia. Tbe pruasiate of mer« 

Gury changes, ita atate by being boiled with tad oxide, and 
appears to take up a surcharge; for it no louder crystallises 
in *piisiii8, but in small groupes of vary fine needles. Their 
solationa too require to be fiurther concentrated; andndis« 
solving the crystals afresh does not bring them back to their 
originah^ufe. ^ 

This salt heated in a retort is easily and wholly decom- Decomposed 
posedf if the fite be not urged too strongly* It is sufficient 
to heat a few groins in a tube of three or four lines diameter, 
dosed at' one end*. If, while thus heated, the opep end be 
exposed to flame, the prussic gas *mingled with gaseops 
oxide of carbon takes fire. The flame is red and blue, ter* 
minated by a yellowish aureola. One hundred groins of 
prismatic prussiate gave one rime seventy^^two groins of meiv 
cuiy, at another seventy^two and half. The residuum of 
eig^t or nine grains was a mixture of charcoal and carbo« 
nate of potash. This is nothing extraoidinaiy, flip the alkali 
'Cannot decompose prussiate of mercury, and no doub| it 
wks contdfled in the prussi^ blue, which was that of the 

' 'Vhe prodaiit$ that <v6k in this dictilktion were emqunim} Productt. 
'.il^ and thi. et^ in tolerable ebandanoe : and a mixture of 
caibbnic acid gas, and carbonic o:dd& « 

doe. ,ot amiMnr ,to be •anf pnutiate of mOtcnry The mchieof 
.nUjh'krideat'amtwmnift fo« itstwse: for tbe pruanc aeid^*^y^f^;^ 
apjatiedfoBnldfo«rialeOfin||ic«lr]r,ortothenitnit.«itbbweimon. 
ct a dikittEem, ebndnalcsapaytion of foe mercary» and pro* 
4l|iMa>afitrawiale wifo^baN of asd <aE|de,4h* <fofoined 

directlv bv tteadng ted omcle with fo^add. , . 
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Muk 

tfkide of ^ wHt Qf vmpKry equftl^f deounpoM the timple 

SSpiS^IS^ih P^'***®* potttfiai^too k a^fMiMei^^fiofti it : and m this 
pm^cs of tto actimi on the p^iate^of ittereitvr# the prassiate ery- 

potuh- staUuPM amidst it ^ Jt'ltkewiapi deeompmds the^tnple prim- 
rieiKi eempletetyi het tlii« vaqeires lon^^heflmgs. la this 
pi«Mmm»*tlie blaek oicide ro the triple prossiate pasan to ii| 
ateteofreyl oaide^aud is deposited as an odbre. Part of the 
Ipercury gives out the oxigen lequisite for thiSj and henee 
it is foui&d in tlw metallic state among the ocbse preotpi- 
tatqd ; hot without this eoperoxigenatipn of ‘%he iron> which 
diminishes the alllmty of this metal* Aie owide of mercery 
prtibably wonld not decompose a combination se solid as that 
of the triple pmSaiaie^'* 

Prossiate of The aqueous sulpbunc acid has no action on prussiate ef 
de^^oM^ “ mOfciiry, even with heat. NoLtlie slightest smell of prusstc 
by sulphuric gas is given oOt 

acid diluted* Potash saturates the sulphuric acid as a velficle of the 

* prussiate* but occabions no precipitate. 

Concentrated sulphdncacid destroys the prussic* gires oat 
sdlpfaurotts acid* and thus destroys all means of comparison, 
or by nitric I Nitric acid is not moie socGessfiil even with boilings At 
the beginning, indeed* a little mt;touH gas is perceived; bat 
this* no doubt* is occasiotied by the black oxide of iron con- 
tained in the pnsmatio piussiate* The prassiate* however* 

• cvystalkses in the midst of the acid* and alkalis saturate 

this* acid without pi ccipitating any thing* ^ 

bht It b by the But it does not elude the action of ibt muriatic acid in 
muriatic. mannen There is a separation of prussic gas* a qom- 

plete decomposition* and the prussiate is totally changed 
into oomrive snblimate. Accordingly, akofioi dlBsolires 
the saline residuum of this process completely; and we filid 
nothing but sublimate on trying it by reagents. *It ^ well 
known* that alcohol does not dissolve the prussiate of lAet- 


cury. 


aolubleinpst* Potash dissalves, the prussiate of mercury iibi|ndai»d(y« by 
aril. the assistance of k^; and this aalicgrstalHeeaiii it oncooK 

* iugk AlcidiolseiiumtmJt toOf^andltiaiouDdenti^ 



a miniinii{n« and hidro^ulfArtinriM wu- 
fWttssiate instentiyf and 


It 





pn but notbyiDU* 
rute of ammo- 


pj ^mmoxnoy which otters the prussic acid a pr|pcipte cac^ 
hlle^of umtinp^ with it^ idioiOid mJki p change of base^ ; hot 
if. not. If a solution of prussiite of mercury l>0 ti6at^ 
wWinuriate of anrmonia» nothing new is prodoced» and at- 
^cohol separates them completely. Potash and limeirateir 
precipitate nothing from the uiKture» ndt an atom of corro- 
sive sublimate; and the green sulphate of iron, which would 
pot &il to form a prussiate of iron with that of ammonia^ if 
it met with any in liquory docs not experience the least 
phan^n 

Prussic gas* 


On heating 1440 giains of triple prussiate in a retort^ Pr.,e |tn 
w)th a sufficient quantity of dilute sulphutic acid, four ounces 
^9304 grs.j of alcohol were impregnated with about 80 grs. 
of gas. I kept the alcohol in a jar m a mercurial trough ; 
the gas dissolved in it rapidly, but it would have taken up 
much more. The water of the intermediate receiver too was 
loaded with it: its smell wav suffocatingly pungent, and its 
kernel flavour was extremely strong. This water did not 
fender that of barytes turbid. The^ has a constant ten- 
dency to ebcape, and is perpetually raising up the cork. If 
a small matrass tilled with the <^olutiou be immersed in hot 
water, the gas separates rapidly, aiid burns at the orifice : 
pu bringing a candle near it, smoke is perceived r no doubt 
because p part of the chvcoal escapes, as in the combustion 
of YQlatilp oils. 

Pmisgic acid dissolved in water^ and kept in a bottle acid dc- 
decomposed spontapeo^8l}^ In four or compoatdspoo- 
five mcinths it becomes yelipw. It gradually leaps its smell, ^ 

gipwf^ turbidf and deposits o cofiee colouied sediment, 
which, after bQUg heated, exhibits all the characters of char- 

Ipiy pistillation it affords a little yrattu pfussic acid, and Deoompossfi 
ammonia* 1[he qarboti is aeotiaed; and it acqpires one of l>y heat 
tbapnnciplasi which the acid relinquishes on Mng docom- 
posedf for, on beating it with caAonate of Mtasb, it uAirded 
ipa g likMum capftUe of mkmg>nissiad|ltte, 

Birt 




Solution of 



of iron. 


Solution dis< 
tilled. 


I^olutionof the 
ticid in alcohol 
keeps very 
well. 

Inference. 


General de- 
ductions. 


But while the carbon in eepftrating relaind aabte,^thc 
greater part of th^ latter, combining with hidrogen, 
ammonia. Thus aminonia is found in* the yellow liqtior, 
with the remainder of the acid that has escaped decompose 
tiqn. 

Pn;t88ic.acid dissolved in water does not render the sola* 
tion of green sulphate of 'iron turbid, till it has undergone 
the changes just i^ention^ ; it then affords blue withlt, &om 
foe concurrence of the ammonia recently formed. ' * 

Finally, this solution being distilled affords prusnate of 
ammooia, and nothing more is found ilf }t but some parti- 
cles of carbonaceous matter, which fall down. It' Would 
have been of importance to ascertain, whether there were 
any carbonic acui with the ammonia, but I forgot it, at the 
tin^e. I intend, however, to examine it again. 

The alcoholic solution keeps perfectly well. Hence tre 
may even infer with some reason, that, as alcohol ts better 
adapted than water both to dissolve and retain it, the pruk^r 
sic gas, considered too with respect to its qualities of beihg 
aromatic and inflammable, perceptibly approaches nfofer to 
oily, combustible, and complex products, than to saline sub-i^ 
stances. 

From these facts it 'follows, first, that there is but one 
pmsbiate of niercpry, the base of which is at a fos^ximutn : 
secondly, that the augmentation of attractive ' power, 
whicli the prussic acid borrows from the black oxide, when 
.it has to coinbine with potash, or the' red oxide of iron, arid 
pn which lierthollet has so justly insisted, ceases to be ne^ 
cessav}', when ijt has to unite with the oxides of gold, silv^, 
copper, cobalt, nickel, uraniunii mercury, &c. WO see, in 
fo^, with regard to the latter; this acid, the affinities of 
which are so sluggish, so little adapted to entitle it to the 
name, has notwithstanding no need of black otide, to’ fins 
nish with mercury a saline compound, very £otnUe, Very 
crystailizable, and, in short, possessed of all the ebdmeti^s, 
ithat dlstingubh the most perfect compounds.’ To ^ese 
anomalies let us ^d those it has of preferring, m^tc^fy^o 
all the alkalis; not yielding its oxide either to' the hii^c 
or suiph'tiric a^, each of which is -fo' far bejrtl^d it 
strength; ahd u^fly, to yield it only tu foe 

\ N vhich 
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iK|)ich isin^ many respects inferior to the sulphuric „^nfl 
nitric. 



IJxinium of animal chareoaL 

Equal parts of charcoal of blood and carbonate of pot- Prussic lixi- 
ash;; he^ed to redness in covered crucible, always afforded 
mejhe richest lixivium# 

'■ ^Supposiug, that the carl^onic arid might be an obstacle Not impravti 
to the saturation of the potash, I added lime to the mixture, 

. lHit»th^ lixivium was not improved by it. 

I heated red hot^ for half an hour, a mixture of 144 grs. 

.of charred blopd, with as much carbonate of potash. After 
lixiviqting, ,1,04 grs. were left, 40 having Veen destroyed. 

, These4Q4 grs. were again treated with. 144 of carbonate 
of potash, and were reduced to 6-2, so that the loss vras 
42 * 

The, lixivium of each of these was saturated with the so- First lixiviom 
lutioii of the sulphate of iron of the shops ; and the blue 
produced by the former, after brightening, was double that ' , 

afforded by the second. 

To.ascg*tain the influence of tempcrature» I tried three The red heal 
mixtures of equal parts. The first was kept red hot half kept 

an hour, tire second an hour, the third an hour and a quar- ^ 
ter. The lixivium of the first produced but little blue ; 

. those of the other two a great deal,' and nearly in equal quan- 
tities. These results prove, either that the simple prussiate, 
which predominates yi the lixivia, is preserved ismid the car- 
bonaceous alkaline m&s, or that it is reproduced as fiist as 
it. is destroyed, 

Jpowdered .charcoal of blood grows, moist in- the air. By Calcined blood 
washing*. it afibrds muriate of soda, and carbonate of soda deliquasccnh 
^Hioited with a. little prussic acid. 

Charcoal of blood lixiviated with potash a second time EKbausted by 
atm a&rds blue, though but little; a third time, the blue is s«cces$ive Uxi- 
•kviiperceptible; a fourth time, there is uoue. This char- 
,,!C9^„tfcu8 «^xhaiwte4, opd .heated r,d hot, incinen^ee with 
ah 4 without mdiaUtig any smell of ammonia, 

•M tbat.dofs which. is burned immediately after having hwn 
tQ;disUUation,. It seems as if it became moth com* 
;)Hi^}e*in.;pm^rtioa ggrts with fU Azote, rad ap* 

... ‘ proaches 



proacbes nearer to vegetable charcoal: nitric acid, hoWcter, 
cannot inflame it* As azdte U capable of forming sohd 
Would it makti combinations able to resist a temp^^ture, what would 

«npenor steel . the influence of animal charcoal in ^ the formatioii of 
steel ? Workmen employ sheep*^ bobfe for easehardciAng; 
has their charcoal any advantage* over that of wocid j ' t 

Prossiataof Equal parts of wtished chareori of blood and potash Atr 
if carlfonated by libie, or lapis infernalis, afforded me by^dis-^ 
filiation simple pnissiate .of ammonia, and a great* deal 
of gas, which had the prussic smell, and burnt with' a rad 
flame.' ’ ■ ' ^ ' ' '« 



' Eqital parts of the same charcoal and oxide of manga- 
nese afforded me carbonate and prussiate of ammonia. ' 

^ut it docs not ^ The desire of fabricating ammonia with advantage led 
nai^ng^sal to'tiie following experiment. I distilled a mixture of 
ammoniac. six drachms of charcoal of blobd, two drachms of clay,>aiid 
two of miiriate of soda ; but the product of sal aipiAoniac 
was less than I had expected; 

Prussiatesfrom All vegetable charcoals azotized are fit for making prus- 
Sian blue. Thus those of gluten, ebieb pease, indigo, and 
pitcoal, afforded me tinging lixiyia, sometimes niipgled with 
hidrosulphuret : those of sugar and sugar of milk did not 
give the slightest indication of blue. 

Charcoals of ' The charcoals of the chesnot tree and heathy which 
snd^eath^do prefer, because they have the property of not bufn- 

not contain nu ing any longer than they are blown, do not derive this from 
tfogcu. iusbte,*for their lixivia contain no prussic acid. 


Cream of tar- . Cream of tartar heated red h^t,aflbrds> a Itxiviom, whioK 
tar and sal am- Joes not afford the least indication of it: two parts' of cream 
tain pro[/or- ^f taftar and- one ot sal ammoniac, the samO: but one |»art 
lions affiird a of sal ammoniac, with tour of cream of tartar, yi^ds a Hxh 
P usbia e. tbjit cbnlaius simple prussiate, and affords blue witfi 

thb green sulphate of iron of the shops. Cream qf Afti^ar 
and nitrate W fluda afford nothing. , ; j ' *.S f ' 

This proves, that animal charcoal i» preferable to xfgiltir 
ble oh account of the azote merely* It also follows^ v 
we shoh^ sometime or qther dispbver an azotized 
m^e ctj^ablO df sustkihing a strong heat than the ^aonifobniah ^ 


Cal iteltei we mi'ghit be able to ibrm prussic iiGfd> 

lets laboridi^’tnaaQcr thqn by m^a&e of aiui^;chif^^ 

! Exarntxaffow 



rffrtokYwW^i'l'filS. SS7 

. - EsanmaHmi^.the Uxitia. 

Sy dtsllllafion tli<»se constantly give prusste acid and Lixivia exani- 
amnH)nia, the ovijijin of which we have seen above. , 

■ They' also couiaiif carbonate of potash in Wge quantity ; 
shmple pjttssiate of ' potaA ; triple prnssiate of potash ; sul- 
[dlate 6f potash ; phosphate of lime ; and sulphur. 

‘They let fall the phosphate of lime as they are evaporated: 
it was sustained in them I know not. 

If a portion of the lixivium be saturated with sulphate of 
iron, and the liquor Vith which the blue produced is bright- 
ened’be examined, phosphate of iron will be discovered in 
it. It was this phosphate, that led Westrumb to suppose the 
acid of Prussian blue to be the phosphoric. 

Alcohol' applied to tlie concentrated lixivia takes from ^ 

them some simple pm^sinte ; but it appeared to me difficult, 
to exhaust them of it by its means. The triple prjissiate 
remains in the lixivium with the carbonate. 

Of these^ two priTssiates one only can [»roduce pnissian - 
blub with the red oxide of iro?i, which is the triple prnssiate, 
and this because it contains black oxide of iron. The sim- Common sul- 
pIC cannot, because it is destitute of this black oxide : but jjjfvliw* 

It acquires this ])ropertv, and is converted ipto triple pnis- tageous for 
state, 'as soon as the lixiviumris minii^led- with the sulphate P™** 

of' iron of the shops and consequently, if a suqmafe com* the red sul- 
pletdy red be: employed, we shall liave much less prussian 
blue, because, the black oxide failing, it cannot form a tri* 
pie phissiute U'nd afford blull with the same sulphate. Two 
eitperini'enni Will render this evident. 

I divided ft lixivium into two equal parts. One was pfe- Exi»erhiient.‘ * 
cipitfttbd .with red sulphate, the other with the green sul- 
phftt^’df the ahopb. The surplus oxides being separated by 
the birighterting liquor, the blue from the second was found 
to-be to that /roiii the first in bulk us four to one. 

Uxiviuiif, when filtered, had a strong kernel smell. 

1 jatiii^tcd it with potash; to fix the iVee prussic acid afr^h ; 
and trying it afterward with the red sulphate, it did not af- 
ford an atom of blue, but with the green it yielded a great 
; dilttlw Hedee We may coftclude, that a carbonaceous Uxiyium 
aaaaolf-yidd^l) the blui^ if isJCapable of producing with the 

solution 



* ' solution of red oxide, 'without the assistance of black oxide. 

Hence the risk of losing fll tke siiaple prussiate contained in 
^ . a Uxiyiuni, if we .wm to use only a sulphate, the.oxidi^ of 

which is ^cAuplecely red; though tliie I fors^riy recommeaded. 
The bl^e from but it was from mistake. I was not aware, that,, if the green 
the gr^ sill- aolphate have the inconvenience oi affording a pjile prussian 
but glows bine, the oxigen of the atmosphere soon remedies this,; and 
^^ure to t^” ■ essential advanti^e.of furnisliing' the simple 

l^ure to t to portion of black oxide, which is neQessaiy 

to 'Convert it into a triple salt, and enable it afterward to 
.produce blue with the red oxide. Thus practice had at- 
tuned the object before theory : hut practice in tam be- 
comes a rational process, as soon as theory comes to its jus- 
tification. Two other experiments will corroborate tlus* 

" Alum employ- <. The Hxiviums are commonly precipitated by a solution of 
^ .|bur<pajrts of alum, and one of the sulphate of iron of the 

shops. 

but it has no 1 divided, one of these solutione into two parts. One. was 
toStoProceM* superoKided by tiie oxigenized muriatic acid, the other, was 
not. I afterward saturated them with the carbonaceous ris- 
siduum. The common solution aljbrded abundance of blue, 
but the superoxided yielded only a pale precipitate, whicli 
was nothing but a little blue diffused among a great deal of 
ulumine. This. experiment does not differ at; bottpm from 
the preceding.; it has^only the advantage of ahowing, that 
.flum is merely a passive ingredient in forming prussian 
blue. 

The lixivium . The lixiviums of the manu^cturer, therefore, are not like 
predsSy**ilto° made by treating. prussian blue, with, an alkali. The 
Stole, as^ that latter will always afford abundance, of Uue, because it is 
bke made a tripj/s salt in tbe operation itself c but this is nut the 

case with the former; they afford blue only in proportion to 
the quantity, of triple salt they contain, and to aiigm^t this, 
or to convert dhciv simple prussiate into itj it is indispensable 
' .to employ <a sulphate, that, if not strictly green, utfleast 
is BO , in a certain degree ; and this* is precisely 4he.vcase 
' Witbtbe sulphate of the shops, however loiiig itibaa been 

In the caleW^ ^Ffom these details we leom farther, that, if tlnaltxiviliBis 
^,i contain but a certain portion of ' triple prussiate, it is^ehlier 
00 ^ proM y . » because 





because the chartoal of blood hod not iron sofficient to odn- part of -the tri- 
veW: All the simple pmssittte that b fonned during the calci- 
nation into a tf ipte salt, or that part of this salt is again 
reduced to the state of simple prussidte by the loss of part 
of its oxide, as \vS have seen takes place when it is heated 
akme. Of these two opinions, howler, 1 should be in* 
dined to adopt the latter, ^cause I have observed, that the 
flShes of the charcoal that has been lixiviated always afford 
a great deal of iron : we have no reason, therefore, to sup* 
pose, that in calcining the carbonaceous alkaline mixture 
iron is wanting to the prussiatc; and indeed, if we reflect 
on the subject, it is surprising, that the triple prUssiate, 
which actually exists in the lixiviuins, should have been ca^ 
pahle of defending its oxide against the effects of the car- 
bon continually tending to reduce it* The -whole of this, » 

however, is at present very ol3scure : we neither know the 
period when the prussic acid is formed, whether it be de- 
stroyed to be again repi'oduced, nor, lastly, the degree of 
heat required to obtain the greatest possible quantity of 
either 6f the prussiates, that are the objects of the manu- 
fecturer. 


The existence of the triple prussiate in the lixivia may be Proof that the 
demonstrated by the following experiment. tri 

Saturate a lixivium with aqueous sulphuric acid. The ^ ^ 
carbonic acid first flies. off, and next tlie prussic acid of the 
free prussiate. After this, heat must be applied, when the 
triple prussiate is attacked, and tlie white prussiate of iron 
is made apparent. Beside^ this, concentrated lixivia long 
kept deposit octaedral crystals of triple prussiate. 

The prussic lixivium has two very distinct tastes ; one *of Thdr qualify 
potash, the other of kernels. By the latter we may judge at 
once of its quality. If it affect the palate but slightly, the 
lixivkim is defective, either because the mixture was iiisufiici- 
"entlylreated, or the animal charcoaWn too s^iaring proportion. 

1 am of opinion too, that the calcination of the mixture in the 
^pea air does ttot contribute to the augmentation of the 
^prussiate ; and that it would probably be more advantageous, 
and save trouble, to heat it in covered crucibles in a reverhe- 


ftMty fimmce, since it has been proved, that stirring the 
wmtiire is not necessary to the success of the operation ; 

When 
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t0 ' 
cvAporation a 
IHiie green sul- 
pbat should be 
added, to pre- 
vent the loss of 
the simple 
prusdiate. 


Advantage of 
this. 


The red oxide 
docs not unite 
vrith the sim- 
ple prussiate^ 


or decompose 
the triple prus- 
aiate alone. 


BISTOAX.^OF 

When it is necedsuy to concjsodtrate the Iixinum» either to 
keep it, or that it may take up Jess room, we should previ? 
ottsly take eare, as Curaudeau perceived, to prevent tlie $imv 
pie pnissiate from being destroyed. This is readily dooeliy, 
adding green sulphate iu small quantities. , In this way it 
dissolves completely in the lixivium, which first grows red, 
then becomes again yellow. An excess of sulphate does not 
alter it, because the {mtash, which predominates, reduces it 
to an oxide; and this fdls down, without being able to pass 
to the state of ^a prussiate. To attain this,' it must present 
itself accompanied by an acid ; for the oxide here spoken of 
is entirely that at a minimum, which has no action on tha 
triple prussiate. 

1 have divided a lixivium into two equal parts: one wa^ 
prepared, or converted into a triple salt, by the green sulr 
phate; the other was not. 1 afterward distilled them : apd 
the first gave no indication of ammonia; the second fur- 
nished it as usual. It is indi spensably nec^essajy therefore, to 
prepare the lixivia liefore they are concentrated. Finally, 
neither the 'red oxide, nor its sulphate, as Scheele found, 
is capable of dissolving in the simple prussiate, and givingv 
it the properties ef the triple; This oxide too, though 
adapted to become the basis of prussian blue, is equally un- 
able of itself, to'deconipose the triple prussiate ; it must be 
presented to it in solution by an acid. 


RecapitulationM 

Component Prussic acid is composed of carbon, nitrogen, and bidrcH 
p4ri«of prus- gen, in proportions of which we are yet ignorant. We can 
sic acid. conjectqye, from the great quantity of carbon it lea^^es 

in several instances after it is destroyed, that this principle 
enters into its basis in a very large proportion, compared 
Nooxigen. ^he others. Neither is there any fact, that indicates 

'oxigen to make a part of it ; and indeed, from the well 
jknowii 'affinities of its three elements, added to thie cincumi* 
ateiuces under which the acid, is formed, we can. scarcely 
think it does. 

Has few arid ' The pmssic. acid in its separate state has very few of the 
qualities. common qualities of acids. It has not a sour.taste; it dd^, 

not 
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not reddeii litmus ; it does not dissolve in water^ the pro]^r 
menstmimi of acids, so well as in alcohol ; and it is even de* 
corii})oscd ill it spontaneously without access of air. With 
alkalis it forms combinations so imperfect^ that we find in 
them the specihc properties of their component parts scarcely 
altered ; and the weakest of all acids, the carbonic, is capa- 
ble of decomposing them. In short, its combustibility, taste, 
smell, generation amid volatile oils and kernels, and quality ^us^tooUs^and 
of keeping in alcohol, fbria an assemblage of properties, by inflammables, 
which it approaches much nearer to oily and inflammable 
productions than to saline substances. , Yet to'ward o* 

The prussic acid, however, notwithstanding its little sa- i\c of mercury 
line energy, attacks the oxide of mercury at a maximum with 
great advantage; and with this oxide it fiirniihes a saline 
combination so strongly characterized in its qualities, that ’ 

we are obliged to acknowledge it acts under certain cirenm- 
stances as one of the most powerflil of. acids. In fact, the Pusslate of 
prussiate of mercury wants nothiifg to entitle it to rank with • 

the most perfect metallic salts; and what may perhaps be 
deemed astonishing is, to see it refuse to combine with the 
oxide at a minimum; yet, from the effect of concurrent affi- 
nities, of which there arc other examples, it raises it to tlie 
state of an oxide at a maximum, separating 'one portion of 
the metal, to form a prussiate witli the other. 

Prussic ^cid has no action on the red oxide of iron ; but it Action of pnio- 
very readily attacks the black oxide, and produces with it 
white prussiate. It is true this i^nissiate is not strictly white, 
on account of the difficulty of preparing a precipitate with 
the green sulphate totally free from a surplus of oxide; 
and accordingly it is always greenish ; but us it becomes "a 
perfect prussian blue by drying, tlicr^ can be no doi^t, that 
the prussic acid and the base of green sulphate, if not af- 
.fieeted by contingent circumstances, would furnish a prus- 
siate as white as that which we obtain in a more easy manner, 
i _I*ru8staii blue is not a single compound, as had been sup- Prujjjan blue 
pos^,« This the following observation is sufficient to show.'^ot a single 
It is ^nown, that the*base of this blue is the red oxide of 
irqp byti^-if this pxule alope were sufficient to make prussian 
bluj^ vhy isf not this blue afforded by prujMc add ied 
qmde ? and why do not the alkaline pramtes prdduoe it 

' ‘ with 







with Boltitions of this oxide f Sometlnn^ else therefore if 
wanting to the prutsian bine, and the fioJlowing fiicts will 
complete the proof* 

FMoftofthis, On applying potash to pmssian blue we obtain a yellow 
chrystutitaable salt, which has always a canstaiit proportion 
of black oxide of irOl^* If we employ this yetloWprussiaie 
to reproduce pni*4biaa blue, the oxide repasses into the 
new combination with the prussic acid. Tiie black oxide 
then is a necessary element in the formation both of the 
cryatalKzable prussiate and of pnisbiun blue; as well as of 
all the metallic pmssiutes, that are prepared with the triple 
pmssiate of potash. 

Pois^faitesfonii '^here are some metals, that are capable of forming both 
«d by 4l0bi«nt simple and triple prussiates, as copper,' silver, manganese, 
**•*•*•• cobalt, nickel, nrauium, &c. Tliereare others, that form 


only a simple prusbiate, as gold, mercury, &c. There are some, 
that admit only of a triple prussiate, as iron, && And lastly 
others appear to be incapable of combining with the prussic 


' acid. Except pnissian blue, however, and the prussiate of 
mercury, we know but little of them, and they deserve iai^ 
Union of black l^ar examination. The black oxide of iron combined with 


oxide of iron 
with the prus- 
sic saa. 


prussic acid can pass from one combination to another with- 
out ehanging its state. The base of this combination may 


be raised from a minimum^ to a maximum, without the 


black oxide participating in the change. The combination 
of the acid with this oxide is bound by an ahinily so jSoWer- 
ful, that the alkaline hidiopilphurets cannot separate them ; 
or attack ibhe oxide, if )ou please, either in the triple prhs- 


•iate, or io the pnissian blue. 

The prussic acid, comlnned with that portion of Mack 
biddcf iHnicb enables it tbTortn triple pnissiates,' either alka« 


line or metallic, is a peculiar combination, jtfae existence of 
tifhich is not doubtful, but of which we know nothing sepw 
^tely from these prubsiates. 

Heat reau<Mi«ii^.^ketyiple.prussiate of potash cannot soppOit o' 

toMpg the black oxide, and coiueqtieiitljr ve- 
losimptel/* duced to a simple prussiate. 

115 b«afaapl*pn«a^Mife<»mpo$ediacaw»e,liwt^»fcr 
.itilM ateptolonrtpr^tempeniltaMd ito add vdertieired, aqdfedue^ to'eaH 
^'****^*' wnua and caibenie add : and it is the destniction of tfiis 

salt 
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fiult by the beat of ebullition, that injures the lixivia for pre« 
paring prussian blue. 

The si tiple prussiate assumes the character of triple pru*s- 
siate, as soon as black oxide of iron, or a salt with this oxide 1,^0 triple, 
for its bujis, is presented to it; and thus acquires, beside the 
advantage of being crystallizablc, tliat of not being deconi-« 
possible at a boiling heat. 

This priissiate, which was the test liquor so much sought xhetestliquor. 
after by chemists, does not afford prussian blue with solu- 
tions of red oxide of iron ; but it produces this blue if they 
contain any black oxide, because its acid immediately at- 
taches itself to that portion of the black oxide, which w'ill 
serve as an intermedium between it and tlic red oxide. 

The triple prussiate of iron, or pnissiaii blue, strongly DecomposJ- 
hcated, is reduced ammonia, oarbonie acid gas, gaseous *'^®*‘*^ 
oxide of carbon, steeled iron, and carbon. iron. 

The prussiate of »nereury affords Hiosame products by its ^ of mercury, 
decomposition, and likewi?o a certain portion of oil. ; 

The lixivia of the carbonized materials contain little triple lixivia, 
pi'ussiate, hut a great deal of the slnqde ; and they muft not 
be boiled down, till the constitution of the second is strength- 
ened by an addition of black oxide, or of gi-een sul]>hate. 

To obtain from tliese lixivia all the prusVmn blue they arc How to obtain 
capable of affording, it is indispem,ab 1 y requisite, tocmplojf'a 
sulphate of wliich a portion at least is green ; without which 
the simple prussiate they contain cannot furnish blue with a 
sulphate of which the base i ^ completely red. 

To conclude, if the reader take the trouble to compare 
this paper with Schcele, be will find, that all the tmths it 
contains were perfectly known to him; but I conceived they 
required to be more fully explained, which I have here at- 
tempted. 


’ HI. 

An Account of a Stove for Heating Rooms j or Drying (Uffetent 
Articles; by Mr. G. Field, of 'Nevman^StreeU* 

TT HE various advantages of beating, boiling, steaming, 
evappj^ating, drying, ventilating;'^ &c., are united in this stove ; 

so 

* Transactions of the Society of Arts, for 1806. 
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Description 
the stove. 


Its use as a dry- 
ing stove^ 


e^in wariQ^ 


STOVE FOR HEATtNQ A^D ORVTNG. 

SO that it is capable of being ^ppli^d to many usefal purpo^ 
ses, both in domestic economy and the arts : on which ac- 
couht» a silver medal was voted by the Society of Arts to 
the inventor. The subjoined descnpttocpj; with the annexed 
plate, will more fully explaiu its design. , 

. Fig. 1. PI. Vlf. Represents a Inngitiidipal section of the 
stove, showing the course of the air from its entrance into the 
flues of the stove at to its entrance into the upper cham- 
ber of the stove at B : and also, the course of the smoke from 
the fire-place at C, till it escapes from the stove at D. E, E, 
are the doors or openings of the fire-Y>lace and aiih-holc. 

Fig. 2. Is a similar section at right angles with the above, 
exhibiting the course of the air through the chambers of the 
stove, from its entrance into the chamber No. 1. at B to its 
entrance beneath the fire-place at F. This figure also shows 
sections of the flues, with the divisions through which the air 
and smoke pass separately, the smoke flue in the centre, 
and the air flues on each side. G, G, are doors and openings 
througli which the articles to be dried arc introduced into 
the chambers. 

When the lire is lighted, and the doors of the chambers, 
ash-hole, and fire-place, closed, the air by which the fire is 
supplied enters at A, Fig. 1, passes through the air-flues a, cr, 
a, a, enters the upper chamber at B, traverses and descends 
through the chambers No. 1, 2, 3, and arrives beneath the 
fire at Fig. 2. Having supplied the fire with oxigen, it 
passes through the flue with the smoke, and escapes at D, 
heating in its protracted course the chambers and uir-flues. 

As the cold air enters the stove at A, immediately above a 
plate forming the top of the fire-place, and pursues a similar 
route with the fire-flue, it enters the chambei-s very much 
heated and rarefied. Hence any moist substance placed in 
the chambers evaporates, in consequence not only of the 
heated flues circulating round them, but of a stream of warm 
rarefied air, which, while it continually causes evaporation, as 
continually bears away the exhaled moisture in its passage 
to the fire, thus imitating the gradual and efficacious plan 
of nature in drying by the sun and air. While these effects 
are taking place within the stove, part of the air which enters 
at A, Fig. 1 and 2, passes through air-flues ou the Qther^side 

of 
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<lf the ftrHtoe, punoei a pmllel course with the first, and 
gives ^ 4 «dlKnt of warn «r to the room at an apert^ 

H. *IW 4 Blfl||^i 0 a]r he obtained in a much higher degi^c, 
if «hd asdp •uf the dhambers and asb-holc aro opened: 
ahenM or face be then brought near, they would 

be fimned^ with a stream of warm air> especially ftom tike 
upper dtuunbers 

By means ibis stove I bavf evaporated milk to dryness. Milk e^apd- 
without bumitig or d$|Kadauring it; and bate dried tAerriOs, 
plums, and irifber ftiitls, so as to iitiiiate those which are mg, and other 
received from abroade I have repcktedty dried coloiilrs and ^ 
the most d^iehte substances wt&ouMhiie ifighlest ipjufy to 
them, even though the operation pro<*eeded quickly. 

The height of the stove is about 5) feet ; its diameter 3} Construction, 
feet, and that of the flues 4 inches. The external part is 
coustmeted of brick, and the nU^mal paits of thin R}egdte 
or flre-stone, except the top of the fiic-j laee. which h a plate 
of cast iron. Wcie it to be wholly foinied of non, its effects 
u onld necc«isaiilj be mo^e powt » fiil. 

Tig. 3. Repibseiits an exftn^ ui of the p’an, in which The pic n may 
stoves of this kind may be advantageously connected with ke extended, 
one or more fuilia«cs fbr chemical or other uses. The fire- 
place, brought out, either in fiont or on ona sidd, by the 
present position of its crown I, forms a leverberatOry fur-* 
naee, or will m'lke a sand-bath by reversing it. 

The space occupied by the fire-place 111 Fig. 1 may in 
tins be converted into Upartliients for evapoiatmg substan-* 
ces, or occasionally for cdbllng them by an opening at K to 
admit cold air, while the Warm air of the stove is excluded 
by a register or door. The dotted lines show the manner in 
which a second furnace may be connected by an opening 
into the flue at L. 


In addition to the uses already pointed out, this stove Varlooi pur^ 
would probably bb ibuttd ejrtMNDoiely sOrviceaWe in drying to which. 


japantiers* gooda* 
Which aitoftolK 
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t^ith the great fires they employ for their boilers. It )ia:^ 
been shown to be useful in thet confec;t!onera. art, and,. pro- 
bably it may be equally so in baking bipt^its fpr the navy; 
nor less so in drying linen for the laundress^ d^'er, calico- 
printer, and bleacher. 1 have myself found it >el1 accom'> 

^ jnodated for a chemical elaboratory. 

The efficacy of the stove in ventilatingi boiling, and 
steaming may easily be shown. In manufactories and rooms 
generally the heated and noxious pai-t of the atmosphere 
ascends towards the ceiling: if then the air-flue M, Fig. 3, 
is continued upward according to the height of the room in 
which it is placed, t|(e air will be drawn from the top, and 
the room become, ventilated, while from the opening at N it 
is supplied, if requisite, with warm air. 

It is unnecessary to show the various ways iu which a 
boiler may be connected with this plan : it is sufficient to 
observe, tliat in the space allotted for the iire-place in Fig. 1, 
there is suflicieut room within the body of the stove for this 
purpose ; and that if the circulating air be made to pass 
over the boiler, evaporation may be earned on very expe- 
ditiously by the air removing the vapour as it arises. Fi- 
nally, if another division of the flues be made in the man- 
ner shown Fig, 2, it might form a steam-pipe or flue, run- 
ning the course of the air and fire-flues, to convey steam to 
one or more apartments of the stove; or extended beyond 
the stove for heating the room in which it stands. One of 
the air-flues might occasionally be adapted to this use. It is 
obvious that the power of steam in: a heated apartment 
would be not only greater, but better kept up. In steaming 
it would l^e necessiiiy to close the apartpients of .the stove, 
and to give air to the fuel by a different course. 

Its form and di- confined in its dimensions, so neither is 

mensions ad- H necessarily of tlie form described in the drawing, nor are the 
durable varfai- ^P^rtmentA uec^sarily three ; all these particulars admit of 
lions. ' variation according to the local or other circumstances. It 
ib evident i^a^fur-flues tb^iel^es may be conveirted 
^rtn.chsimbers fqir j^ng, torj ^place of Fig. 3 

. js mil ai^ted to i^iVe an a^ipeiatus for the; decomposition 
of of the thermo- 

lamp; or {tc. But it is oeei^em to enu- 

^ merata 
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tdieiite tfafe maitf economical an4 pliilOM^Iiicat fkKls ko 
maybe applied. It ii kufBcient fbr the ptn^ 
anttpurpoWi ^thare rendered the principle'aad plan ina 
teliis^iblep the artist andi idaiiftfactur^r will then be at no lofs 
in ociaptiiig it to the particular which h6 may require!^ 
to ai*eouiplisha 

A certificate from Mr. Sa Sellere* Chemist^ Broad streetn 
Bloomshniyy stated, that the effects of the stove in question 
are as Mr. Field hab described ibem in bis paper. 
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inquiries coftcemif^ ike Oridotionr ^ tran; by Str* DAftfOa 
{Continued from page 22Q.J 
Oxides by Solution* 

JL HE solutions of iron Afforded me still more satisfactory Solutions dt 
results, both because they confirm and render more clear ben* 
those obtained by calcination, and because they may* throw 
much light on a number of manufactories, and simplify the 
chemical theory of iron. But, convinced as I ant of these 
results, 1 oiler them only as conjecture't, since tliey are dia« * 
metrically opposite to the present mode in which solutions 
of iron are viewed, and I am always afraid of being led intd 
errour. 

The inconstan^ of the green oxide, which Lttvoisier and Gr«n oxide 
Mr. Proust obtained when 100 grains of iroii hod taken up 
37 of oxigen; and which, from the experiments 1 have re« 

Idted, varies frpm a few hitndredthe to 32 } could not but lead 
me to conclude, that the properties dtetinguishin^ this oxide 
from the red, are owing not to a fixed degree of oxigenatiOn, Vfhy 1 
but rather to A certai&densify, which allows the water, or the 
Acid,’!#" both, to lodj^ln the interstices of each molecii^S 
and hence tbe dlflbrenc£ of colours of these precipitates fay 
nlkiYis, pruswt^ tfid gailetes, and their kss or greater so^ 

IttbiUty ; the only ptoperties timt distinguish the green ioHi 
fi*o» Ibe red, 

Tfi I Ibk 




Hjjhiite oxide. 


Its clivacters. 


Change of co- 
lour in precipi- 
tatel no proof 
of a different 
dose of oxigen 


oxil>ATroirtiOf iMifr 

This reasonmg led me to eimmine not only the red ainl 
grim osidef, tot at the aam time the white oxicle^ktely 
aimouoeed Mr« Theiiafd*» of which. I bad 'beforehand 
some dottbtst- 1 am sorry to call jn the labours of 

whom I greatly eateem ai^d Teq>ect, bat I cooceiAe 1 am 
seamdiog their views, if ui}’ observations be just. 

Qf ike White Oxide, 

The characteristics assigned to this oxide by Mr. The- 
nardare, 1st. that it becomes green by exposure to the air ; 
2d. that it is changed^ green or yellow by oxigenized mu« 
riatic acid ; dd. that when the precipitate is made in a phial, 
and rare is taken to stop it close, an absorption is observed 
on shaking it to convert the white oxide to green ; which 
proves^ that part of the oxigen of the air in the phial com- 
bines with the white oxide, and changes its colour. I shall 
take the libeity of examiidiig these facts. 

From the experiments of Messrs. Fourcroy, Proust, and 
’ Bcithollet, Mr. Ttonard, and all the chemists of the pre- 
sentday, are of opiniony that the change of colour in pre- 
cipitates does not iu general jindioste a diffiercut d^ee of 
oj^igci^on. The wtoe is tliat which very frequently con* 
ceala ^ true colour of oxides in almost all metak, that are 
'Said to be ittsccptible of oxigenatlon, as tin, mercury, cop- 
per, silrer, lead, btsmutb, and probably mangsiiese. This 
depends^ on the quantity of acid the precipMetes retain, 

* See our Jo^nal, Vol. XIV, p. 224. 

t Be4(>te andmking my present incj^uiry I could not avoid doubting, 
that a few hiAidVedth parts of oxigen could modiiy the colour of metallic 
oxMee so fer wr m change theat^koiK white to greea, black, d;c. All the 
ftofei wtttrWbiiH im aQ(|uainled militate agetnsi this property of oxl • 
den$ 1 was saiptekniBpf eveqr proci|atate, the colour of 

.wblol| varied much frem that of lAie oxidea of the same metal obtained 
tiywhttp, 1 argued, be ithacesuU of the combimsfenrof 
with*a few hundredths of oxigem, why does not this colour pasemit- 
mirin tlW ^unh of the odciaatlon of iron? and why in the caldnaClsa of 
ifi0fegaddw;o^^ and'1!4^th,dorwe hot perceive the. safeephehomw 
'lMlR^ MIM, dfe sBity tNB oitablifhed white enSdek tdwtMa df filtl- 
Uiesy^ jufl,anfl ar|enie$.sad firomdieiabMent thmebeoonm'white they 
aevet change thdr colour, even fiuina consideiable t^ver dose of ekfgen. 

• thqr 
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this wilii' more or'I^e fecifity, 

^,|p ^eiiflia|^i;e» and still morp fujcordib^to-tlie ctr^fl 
S^i^cea has ti&en ^lace. 

app^lk to bie tbe ?2ie wUli tfte wJilte precipit^ fif "ii^on. , ’ 

The condiiio^ to thtbw down a wTitl^ precx^tkie CondUions ra* 

ftoin a gjreen salt i^tii %1feV fijfigt; solpfidfi^be quifiie to pre. 

highly eoiicehtftktfed ir^^^ llftit •]>eiiphatitig''e^ 
be m lBome de^e tb^^^sametT” 'This did not escape 'the saga* 
city of Mr; Thenardi -wlio boiling dilute '^1=. 

phurlc acid oil an excess of iron filingr, that * the forinadon 
of the white oxi^ n^ji te . more sure to . succeed/ In ' fact, 
wfieheVOT a toleit^fily so]^tipn of alkali js added 

to such a solution of iron, the alkali dts^ ^izes a jpod^ibri of 
the ucid, and probably a little of the water, £iid'pr^ci|ri'tates 
a tlHiite siilphete of iton, which fre<^eiitly^^ crystallizes, 
though irteguiarly, at the moment of precipitation, and 'stm 
retains a sulBcient quantity of acid, to be soluble in Water; 

'It likewise constantly turns sirup of violets green, and forms Action on si- * 
a reel preci|ritttte in water coloured with litmus, as is 
mon tp salts of irofn with excess of oxi^ 

It is easy tplrerilir^ilhis fact in, a convincing 'tnkhuer, By Proofs of the 
iettitig ftilV a ifiaw dio|iS^'of'sucK^a sShftlbhihto ah'exce^ “of 
alkali. If, after ha\4ngi^ the whit^ precipitate In if ei^t 
dr ten mindtes, the fluid he decUntecT, or if it be dfawtf 6ff 


I hArebbtalnsd several' ssTfIt of iron, wKtc^ hUmedtaioly prbditi^ u 
red^preetpilate :With' adcNe the apnte tUnerturo strop 

of/Tioletrgwfc. Thf 

ways indicates a salt that h at least neutral, and must not be confounded ^ 

with the effect of simply chaii^hp its col/ur. In >ho there obah^ of precipitate in 
eoloitf..tlie small portion of all^l'in the infusion edm^uW wHh. an' ex- certain cases, 
pegs of aehl| and quits the colouring f^aubr, which h hkodided-. There 
can Wnxydoubt, thdru'salt exhlb HlJ ii| ^1 a ^{dieitomen^ heoait excess < 
of aoid/iftiicothef«i;.W fulRcieat'tie sa^ aUcsdi^ia^^lih tnfiiidjeiii, 

without occastonii^* a^prceipitatei and on thb princtp^t^|a vlbni|d^^ti|0 
w cf^ahli reagent.* Whcntheobengeof^eolparissccom^iedwhkO 

the 4jk^Jix 0^. fading an excess of acid to t^Jjitoe WitbJ^•^ ^ 
wjd^hei^.the WsolatioB, * 

o<^i|irtiiiea4owst|si^W w of 

. oxide of iron. 

; lliouj^^lh^ eaceew^ ' 



hy a flipUjii irtiich is the a few of 

wa1;ef W%ftiww<d4a^^ to ttke np ike dikali) tSat ad*; 
hertito the ntffeoe of the preeipttte tod the sides of 4ie 
g^ass ; a mm of sulphate* of iron will veisHiiB, fi*eat part of 
wMch wHl dissolve iu water, and exhiMt idl fte properties 
I lam just meotjoned. I have left tUs pm^pitate for 
twaut]r<^f hours macerating in potash, and Sd the Oxpira^ 
don of that time have still obtained lolublsr sulphate of 
iToa. ^ 

In a coficeuttated solution of ammonia, the result is still 
more stiikiug; because, as the densil^^ of the precipitated 
If. sulphate of iron grea% exceeds that of the aminonia, the 

precipitate fells quite to the bottom of the glass, and great 
part of k sticking to this, escqpea the subs^uent aolioa of 
the alkali ; which does not happen with the concentrated 
fixed alkalis, the density of which is greater t' an that of 
the ammonia, and in consequence th^y envelope it on all 
rides. 

yrhy a gfeea * Jhis i8 the reaMMi why these solutions, which when con-» 
down, oentrated throw down a white precipitate, throw down q 
giccn precipitate when they are diluted^ with wafer f^eej 
from air by long bqiling. For this rsasmi, nmewater never 
gives a white precipitate, even with the most concentrated 
solutions. Lastly, for this reason I suspectied before hand, 
that the muriates and nitrates, which give white preeSpitotes 
with the alkalis, would be precipitated green by barytes 
ftot from addir and stronfiaft water, which in fact is always the case. Hie 
oxigen. ewloUf Cannot be attributed to a superoxtdation occa- 
fioned by the air in the lime, barytes, or stionlian water; 
for, beside that the rapidity of the operation, and the quan*« 
tity of air that so snidll a bulk of distilled water could coa<« 
tarn, would not jus€if> '8acb an idea, 1 took the prccautiod 
to boil the water in which I dissolved the three earths for aii 
hopf' and half. % 

The^^amexfdU If, ln«taad of diluting the sdnfion wHh wkter, ?t be df- 
I'uiphmcitS ^ sulphuretted hidrogim, iu which the fwcaende of 

ojdgeo eantiidt he spspected, the rcsuttwill be still the Oame ; 
tho pmcipkiatcs formed by alkalis will he green Wv triaeV* 
and fimw^whito. It w true Mr. Thcnard aOys, 
ing f^pharetted hidrogen on a red aidotion of iron, this wUI 
- - ^ ' jieW 
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]n«ld fttm gr ▼bito 1 am indined to^tbjuV*' 

bmerer, that tkis is rather an inference dmwn by MlK inhe^ 
mild 6m» hb huuner «f coiuidermg the white o»^mf 
iaaa» than wCwt tint came wider hi» ohserratioi!^ . fie thia 
aait.auqi> 1 OBO<teMchi liuik, having repeated these aspari- 
menti several timesv ftegneadir nhanjpng the reagents, nad 
varying the citenuKsteoceanP much as pesnble, 1 have oh« 
teiued only gt«e« «e fdwch .pref^itateSk according to tlie 
concentration of the snlpharetted hidrogen, and the quan* 
ti^ of the sulphate nf ban, picseuted to each othet. tfthis 
assartion ef Mr, Thanord were a fact he observed, I confess 
it is an anomaly, fbr wUidi 1 cannot account, and whitdi I 
Mnnot reeoncile widr the whale of the &cte I have isdated. 

If all these foots do not controvert the enistencft of the The extsteoce 
white oxide, I have still another to add, which not only green o». 
controverts it, but even renders that of the green owde able?"***””** 
qpesthmaUfc 

l,et a fdiui be filled with tliree parts of ammonia, andono 
of sulphate of iron precipitating white; and let it be codred 
immediately. At fint, a white precipitate will be formed, 
vriuoh on slialcing the phial will diseolve in the ammonia. If 
the orude of iron ho afterward .thiwwu down by means qf 
water or of an add, ig will always he green or brown : ond 

instead of precipitating it hy either of these means, a 
saioll cqrved tube Im fitted, to the phial, its extiemity be im- 
mersed in wtttar, aujd sufiicieut hyat be applied to expel the 
agimotiia; as this b vylatilixed, a black or brownish oxide 
will foil down, which, on bnng diasolyed m jgsntiahe jgdd, 
will afibrd preciintates fur the most part red. . Now it is im- 
possible here to susiiect a snperoxid^QU by the ammonia. 

Add to thb, there ore likewise salts of red oxide of iron ^ 

w^ exceqi of oxide, that are not onty white and soluble lion wiA <mm 
liV* the salt of Mr, Theuard, bqt d)requeatly ciystallixe ; ““b- 

that age not deliquescent, U)ce the common red salt of iron ; 
and that e^ilnt sliU other iiecnhanties. 1 diaU mention 
dtote i» A paper on fpotker subject, where 1 shall speak of 
inite iBtedeutpUy. tbet oecasion, tikewue, 1 diall dt^. 

e pp U^ Mp g tlm eanw, why same of the white *precipiti^,((hv ' 
stetoi^'Alr. Tbrnmid tetem 4Ju:ir cohmr cvepi 1^ 

bcslhig. 
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dowi^il. 

^JMsctf of oxt- Tlw phiHUtW ofcanoncd* •ea Brt iug <l»<illf.»Tbqwrf, hf 

TOOTwtic tfdd in*** wHfitoB df iwM !»•* 
tqSfee very wdl with ^ilM iJMvafonne^ 
of timjpredpitat*, Aa orig«M«Od mwiatiwMM Ih- m btU* 
mMM* WHter. ond «he wirliiMi fit kfdi'diH^puMaoa bo 
cfoteHtrafBil, it fellow^ tb*t, if thewcMteiiatiiii^iiban- 
diMD# hi the snlutioB, the piecipittte iritl be green $ bccaiue 
iheUtltie e^dgen eontaioed m the entfielie wid le e^Ueof 
coBMe^Mg to red onde bnt a nnall jportion ef the green, 
wbidb ie te predorainant as to enval^ehe Md^ and ftrevent 
its yppeeiwsce. It will be die amoe te Ae tye ns if the s»> 
itttion woke diluted with water, eqnal in qaantity to the mn- 
fiade aeid, by which the wldte precipitate wedid have been 
Ranged to green lu a similar manner. on the contrary, 

the oxigpmzed mumtic acid be very abundant, there m ms 
doubt, that the solutipM will become red, as the naae with 
all the green salts of iron. 

pn pracipitau With respect to the third hurt, tiaindy, that an maldng 
jSfJf the precipitate in a phial, and stopping ipimmedwtely, ^ 
iMiledbut sorption tahea place, and the reudualeweBtingnishes a cao> 
die, I shall imly say, that inatead fit rdbeorf^on, I have 
ways found an esolution of air, whys has aometimes lorced 
o«$ die coiib It is true, that, after the white precipitate 
has psased to green or re^ the lesidual air sometunea eKt^a* 
guishes a c^dlej but this is owing to the extncetwn of q 
pdne^Ut, of wlii^ bshall speak preaentiy. 

die green ovtdh. 

gpsn osito The g(eeii omde obyoed by ifiseolving iron iu amds, fit- 
^"*i*[^j^^ferediiie^h)feel«ading*iRictatoeMHBiue. Fnst, to detetateff*^ 
telTcd. how mM^^oxiji^ iion takes to ptos to the state uf green 
oxide: secimdly, to account lor its colimr : thndly, to ob« 
servo'the iafioenbo of atuiospheiic aw ou these solutimas 
Pinportwa of determine tht proportion of omgen, and observe st^^to 
M:<dea. gighp the lufloenee ^of the apnospheiic pi^ l*4lldi $0 
grttei^.ifOn Mings, wlpcli 1 divided into three eqtotplVtoi 
fiseh of l£ete wasdtssdlv^ separstdly iantprioticeeMAsted 

yrith 
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wth« tpiltttronwMeoMpb^il j^liM^ 
piteted one portion of 30 grains liy ammoniii wadiod acid 
dninad tt as quickly aapoinhle* and dried Itatnoamparotiffo 
of oboat iOtP [3000 F.]. After It was dry 1 fonnikit a brown Brawn mt(iis^ 
oxide, attracted by tile siOg)^ wtighing 36| gruas, and ^ 
preripitatad red Am its station in tnuiiatieacid. Anotiier 
portbrn I pr ecqih a X iAttlttwtise by eawBawa; bntwitiiaTiiWr 
ta dbtain'ike pMcipitate nd, I dUatadthpoolntioa witii ftm 
or six pasta of water *at 00* [144*] before I added tim am- 
mema. Thn aaide triadn font rod) and when dried like udnot 
the pracedingt it was not at all ailected by tbe nagnet, magwoc. 
thoagh it 'Weigbed 3ti gtaim. Lastly, I precipitated 

the Qtha 80 frams fay aanuMua likewise, using a v«y broad 
ressd, in which 1 left the psadpitate exposed to tiia air fora 
month, stirring it twice a di^. At the end of this time I the tama 
dried it like the preceding: it was red, gave no ngdb of 
magnetism, wid weighed 36*8. The only diffisrence bo* YetanequsUf' 
tween ail tiieaa oxides wa^ that the first was brown and mag* *^''‘*^* 
netic, while the others were red, and did not become mag* 
netic till exposed to a higher temperature. 

Though I percdtod in the coarse of this oxpetiineBt,*rhbdoe*net 
that it wiw net snfBnient to establish with accuracy the pro- *^* ^^ *^ 
portion of mtigcn, tiiaptito green oxide confauns in solutions Sjn^'Xuib* 
of iron byuvids, on aecouilt of tiie oxigen that most ccanbiue *4 diwiug selii* 
wito it duringits being dried at so faigb a temperatoie, andT 
in a state of mi^tainute division, it confirtas two of the prin-' 
dpel re«dls*«fotaiiicd in the oiMas bf oakfiiation. ^hip 
luocess aftbided me red* odder that h^onfy 439*anpr 
oxigen und the solution produced red midcs that eetatolncd 
only *80 of odgen, including wliat was absorbed during the 
diyll^. Ckicinition affiirded red maguttieokidesi ind so* 
lllqpn did tiie same. **"* 

There are two metiiads of ^predating tilth extreme ke* two m«th<>ds 
curacy the quamtUy of oxigen contained m the green omde*^4oiDgthis. 
byaakitiaii. The fitst, which I shonld have pnafoired, if 
dhNftfinstteediliadpemittodffletoadoptit, is, to dissolve ft* 
gmol^lltiltityotiron in muriatic add, and carditUytar^j^ * 
ledtlhblidrDgen evolved; tiiis measured, andfbr 
tber 'dfitduty bhiut 'in Volto’a eudiometer, would ghrb'fSe 
^ttdittity of ongen comlniied 'tilth the iron. The secoild Is 

to 
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toiHin^be « ipwM[<)inntit)(<i4ii«n ie autrwtw* «i!i4i<aw}t. 
aft«»ba»i(ig |iM«i{i(t8ted it fagr w alkali^ t« dry it m »n ext 
htoted^recwei* by inMns of « 

AJhenie tfihe air an triiMimrifflrmi. 

, * »» * * t 

#)xSg«iitHoii 4)lll<lfai MiH. tifiiiim ^moutnatio 

timiyiiof iron arise <#010 having nnonbed the oetfotw and 
ancciof tbo other properties, that disthigaieh the green and red 'salts, to 
« a dMhseiace *of oxigeoation, This ^dereace once esto* 
4}lfi«be&e^ a principle, uoiliing was iiMn^^a^rah than 
re%, te the K^&e the transitien of the salts of iron 
^pomtipf^ ^ es^posure to tlie air; particularly us 

diipiigtstaiaaes* that smetiines accompany this phenot 
Biepoi^ readily agree irith tbir esiplanatioii. 

Mistake of The authority of Sdieele gave additional weight to this 
Ssheele. illuiion* This celebrated chemist bad observed^ that, on di»* 
saving green sulphate of iron in watj&r, a sediment of greeiK 
oidde oominmily reaained ; and hence be inferred, that it 
was owing to the air contained in the water, which supei* 
oxided part of the green oxide; and diis, becoming red, iu« 
creased its saturating power with reipeet to the acid, and 
piecipitated it He tl^n gave this process as a mean of 
ascertaining the quantity of air contained in water. Great 
aa is the authority oftbistlluBtiious chemi»t, I must take the 
liho)[ty of observing, that, even were this pbenomcinoii agwitig 
Uk a supcroxidation by means of the air coasaiiied in the 
waltr, this mode of appirciutmg the (piantity would not be 
exact; because the quantity of precipitate does not depend 
solely on the wA oxide £>nned by the air, but mtber on the 
degree of acidity of the sulphate, a^hicb most always be sup- 
posed uatform according to Schcele's theory, hut this is eoirO 
tradicted by eapeiiciice. Thus minuttiug tlio saperoaiding 
acthig bf tbo air, a quart of water pouied on a pound of vthy 
acld/greep sulphate would let hill no piecipitate; while a 
, qpiarjt of the same water would fbrow down a conastoaMa 

qgpnt^ty from another sulphate little or not ail sa44 
tlicsirinttie 71ie explanation of this phciioinenon tco is defective in 
itwslt, for it takes place equally whether the witter eoirtinu 
afr, or be perivetiy ijree from it. 1 made this compmrativo 

expen* 
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MfMmitent with equal quMitSties of distilled water^ irom 

one of whlcb the air was comvletely expelled, urhilo the othef 
was saturated with it artiiiriaily, and the results wens tffe 
same with both. If the crystals of sulphate 1 used were white, 
no deposition took place; but if they were green, e precipitafe 
fell down, which was equally bulky in both solutions t so 
that Scheme’s process is calculated rather to ai]K>w the eci« 
dity of the green salts of iron to a certain potnt| than the 
quantity of air in the waten 

It maybe objected to me, that, fi*om the expert/iieiits of The qnantltr 
Carradon, Imiled woter always retmua a little air: but, Se wttw' 
beside tliat 1 have lately repeated the experiment with Water must be hx toe 
freed flora air by Dr. Carradori*s method with the siitne 
success, the experiments of Henry*, HumhoTdt, Qay Luo* 
sac, and more especially of Daltonf, on the absorption of 
gasses by water, completely terminate the controversy. Ac* 
cording to Dalton, to whom 1 refer because he more directly 
turned his attention to tins point, water saturated with at* 
mospheric air contains only (1*01 i per cent of its bulk, of 
which *77B are oxigen gas, and 1**394 nitrogen. Coiise* 
qnently 100 cubic inches of water contain about of an inch 
of oxigen. Now if we consider, that the greater pait of this 
gas IS expelled by boding; and ifbesides we make a correc- 
tion for the heterogeneous substances, which acoonling to 
Lambert and Saussure the air always contains, we shall find 
the influence of the oxigen contained in the water, even sup* 
posing it saturated with it, must be nothing; for if a greeil 
salt of iron with excess of oxide be th|0wn into 100 eufaio 
inches of water at 6o* [167° F,], atprecipitate of at least 15 
or so giains of red oxide will be formed, which cannot lie 
attributed to tlie oxigen of the air contained in the water, un* 

Mss the expenments of the learned natural philosophers I 
have quoted be altogether futile. 

Beride this en^enmeut; beside the ammotiiacal solution that the 
tfi gre^D sulphate, which |»as»e8to red without the pessibt- *" 
totj of M^iecting the pretence of oxigfcn ; beside the precti^ luuooi of iron* 
tftte* uwieh Ad noSl iocieakc its ouigeoatiun 1 per cent jb, 

* ninoiopbieal Traiuaetioiu for 1808, or our Joamal, Vol V. p. S8!>, 

I Mso«b«.toxMc«.J,.S.Vol,I,orJoMnar, VoI.XllI.p.S,l.' ' 

^exposure 
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exp<»9a!ltt» due i& for a mofidin hiKvi mtide 
exfmniei^ irnid^ t» tbe«<(aie object! i|iid thej haveall 
e»ntfitoed ^ tiiat the «ur bM bo euJxeiaxidlBg actioa" aA 
soluiioiui of itoii, at lewt at the coton^on teqiperatiires. ^ Of 
tbeaa^K dmil fecite only two, that are among the moat cW 
clnthre^ ^ 

f^r^rprooft. \ i di^red ttro equal pomona of iron under cirenm^i 
ataaieea pa^ectly timilar. One of the solutions 1 put into a 
glass ttuno inches lu diameter, aOd immersed in it a curved 
tabe,"t|ie atttianity of which was i^^atl pierced with i^everal 
bbleB« Tbrnugfathose 1 passed atmosphenenir forseven hours 
at xfifieltrttO times. At the e\piration of three days^ l-cotn*^ 
pared diese Wo solutions in various waj s, and found, that the 
One inks wliich 1 had for(*ed air was peifeotlj similar to the 
other, which was not perceptibly altered, though the tempo 
rature was 12^ [59^ F.]. 2. By means of the same apparatus 
1 passed about three quarts of oxigen gas through a solution 
of'ten grains of iron, and, though the temperature was 25^ 
[68% F.}, it had no action on the solutioii. 

4 

Ot the cohur of the green oxide. 


Particles of 
precipitated 
oxide of iron 
)iollovr spheres 
cbn'ainine a 
paid. 

This mli^ht ac- 
count foi their 
change of co- 
lour in some 
esae^. 


but not m 
•ther». 

1 


On adding a few drops of alkali to a solution of iron a 
little dilut^, I observe^ that every particle of the oxide 
was formed of a very thin pellicle, inc luding some fluid, and 
1 ttccounted for the green cojoiir by th^ dtiTeience of density 
between this pellicle and the fluid it enclosed. I likewise 
ascribed the alteratinu m gi^en solutions exposed for some 
days to a temperatttte of 20^ [77° F.] to the bursting of these 
vesicles by'^ dilatation of the fluid contained^ iu them. 
To the presmire exerted itppn these ve^les 1 attributed thq 
unchoage^bleness of fbrse solutioua in bottles qv>tc full and 
close stopped. But I could not reconcile with these modes 
of viewing the subject the change, that is induced in green 
soldtioits of iron by oxigemized t^uriatic acid> and in eod* 80 « 
hitious by sulphuretted hidiogen. The jature of the coiii* 
stitueut principles of these tno reagents rend'eia the maimer 
in which they are supposed to act in these two expenmeuts 
•o plausible, that I should not have withheld my assent to 
Aem, had 1 not been convinced by all the facts I have te« 
^ lated. 





m 


ftuL% o%igen has no iaButence in tbe-rod of glMft 
lour of cocUtes of iron.' t meditated sdme expeMmi&U thdi^ 
t^din*^ to obscS^e the mode of actioii ijt theci tarO 
reagents, uhen I recollected a Set obterv^ at ihebeginning 
of my inquiry, which thus indemnified me for a number of 


errours, into which k bad fasd me beforCb ' ' 

In every kind of ifonlhad hitherto treated 1 ibuod a sub- White prad|A 
stance, that Wl down in a white precipitate, did not change 
by eiifposttfetothe air,/gare an emerald green pAfcipitate 
with prasbiute of potash, and which 1 believe to bh Whft< 

Bei^ait called sidedte, rather than phosphate of iron. Oh iron, 
the other hand 1 obtained from some red salts of iron a white 
precipitate, that sometimes crystallized in laminre very soft to 
the touch, which the mOst experienced mioCralogist would tites. 
take for French chalk, but which is nothing but a salt of 
iron with excess of oxide. I thought at the time, that these imagined 
two substances were the seme, that they were magnesia, and ^ 
that this was nothing but iron at a maximum of oxidation. 

The name of this earth favoured the illdsioo ; aS did the opt-* 
nion of former chemists respecting the transmutation of me- 
tals into earths. 1 deferred the investigation of this subject 
to a future period, making in the mean time ofily a few ex« 
perimenis on magnesia ; and I found, that, on treating solu- 
tions of this earth with sulphuretted hidrogen, it afforded Sulphuretted 
a precipitate similar to the green oxide of iron. 

HUsttgb my ferthcT reserches^ conCtMiug mm taught me, *» gnen, 
Aat neither of tliese substanc^ Was ihagii^sia, the way in 
which this earth was coloured by Wilpbdtetted hidrogen was 
a Ikdl, the reason of which I intended to make, the subject 
of future tnquii^; and which, oh recutHng a^h to my me- 
iuory, led me to Su^ect, that Sulfditifetted hklib^ might 
have a mode of action difTerent ftom Itny with Whiefi we werC 
acquaiiiied. I wayCager to repeat this experiment, not only 
on magnesia, but on lime and alumine likewise, and I found 
' thar the solhble salts of these three earths, treated ^ 
bysaulplmiwtted hidrogen, gave precipitates altogether Simfji 
Iv fothe green oxide of iron*. These precipitates expoSM 


• COitam nsnsgeitoit^is^nmmsir, to lucee^ in this experitoaWi 
Uki^dhave not repeated often enough, to he able to give certain hi' 

* strucuon 



UPPI Mini 

IVreen^ to«lu»«i<#«MA«IMl‘ 


th» w 


These freen 


^cfk ii lOliMlI^Uli^ pri^cipkates 

ihow Aim the'^SlWKii of far •ttlpboretterf 

haJlHJjjpttlb * 

'ln^gV9eDanj««re$^pfedpilnl^ I^MBnlpb«-< 

* Iw liut tifAniwts, inobabl} 

MMiir41iitie«4d. tlAifafafiiM Ilf thefat^ decw^ 
poit»#<' fay xn i i gmii lli A witfawl la^frg «ny 

«wM» tfanr ||[l«t>i)i oolwor, uhI 

nAwi fW^iutkii •nttO^dtoitt when lOdiasolvcd in itcidiii 
i4liiA tmt iMMltMi oMe if thi^ wore hidroaulphutets, 
«iiMe nrilido d ean mp aol thf oiwrtnatly. 

1lMi»ewo3c> FiMb'lheM eliD^Sii&me tfa» CBtne of the green eolnar of 
^ HftCdotHatiob by martatic acid, sajj^ieBted 

ituttt fl H «a« ^oMaaaottrfy* Tbe green o^e u ilibver 
fbimed, mlaia bidngen be act freeva part of this t^nteibfe 
nmaiiH engaged MB eiawnde, and impairts to it the giefen eo^ 
Ifiu^wrth the peopet^nt being leas aohlMie in water» or more 
crystaUfaride. Tfart property of reudedflg a telt mere crfs- 
taUuafam possessed bjr'n pri nei pto 6t so Uttle density, ap 
pean at first dgbt meonsisteirtv bat it is tonfirmed by the 
auperaxigcttaed oMuiatoof potMlb, whidi is rendered two or 
three toBealeseeoitiMe than die simple teurnto far like addi'i 
tumof enigtoi 

Oxieenisea iOsdgemiKdiBnriaitmartdtiien aifin ord|pneea<iifitoffaoB, 
ttto as it does mi atdpi mie t mdf Miiragrtir td toit ih or nsi fito. )hi 

ttMiriudi4«n* dqiures the onMeaf t)lb fad <H an w W iwb Mi ltfaeoaibiiiedi 
as It dees the sidpher mhI the ph o sp h o r M O* wfach M toe 
same tone prom, that to the o»de of iron it » not to the 
same state of tototatMa laliHtt in w hi ch we are atNpwwted 
mth It wttceoibiAcd, for to this stote it deto not combine 
withongcnued monattc eeid at toe temperatiiie of toe at* 
, moqiheie. 

theprsMties Ifae hidiic^peu fihcwiae betmyM itactf to tot etfendMi leuit 

given out by a coooeidrated satohon Of sron, when* teed 

f|W pTSiU 09E* ^ 

respecting it 1 liave left titl|ihu}r«tMd in C|^c{ 

mKk MIphate of magnesU fbr an hour before it preciiMtiieil. tometiinet 
the preeipitaie is green m the verj act of falling 4oirB j at 0()ktr inbOh it 
#leh not become green t&l home aomenti eftWs 

iAVik 



.HMth* I* •4dod to jMJten AWtfe: wM K€ ,<>« of 

caiHiot 4tege» that thia amatj^ ow^ig tox a fear gfobidgs by ihc 

hd^ogcD, that baie vaipawtld qfifcltanmlly «)t|i|glad is 

‘rfilutioB, Mate the pb^aAin^a tahea jdace» if the so- 

Juiiou he pftnottsiy boUcd. If the aolution U dilated with 

Mx «i «>|;l^|>iirta«f.,vatf»attf0» «r,69» [hW*/#! F.], 

and It be ,||iwd with 4 glass rod a* the IP ^ the 

smell i^^ Vf» 3 t, 8 tirong, 9Vl0m > » «W[« » long «i 
an ^ made ^^u|tiip fmintoto: s^ahu it 

tt easy ty t^ th,s, «a«p4 s«ri«g yhe whe- 

ther the Mlvtion ho ifd 01 gtem Whan p htde green suV «d b, ti« g.s 
pbaty ol Hen m a leiy cooceatiuted Md«to»iihkq tbatwlnch 
gives a white pietipitate, is prei tpitftted w a phnl, apd this 
ly corked and shaken, it wi|l hp sptn, that the volume of 
gas 1 $ incieased , for, if die cork dy pot gt veiy tight, it will 
be torced out, notwitiiktandipg the ten|fnetuse eontmues 
the ^ If the an in th»,plual be aftaawv^ esamlmd. it 
wdl be ibund sometunih to eMinguisb a candle, oi to det«>< 
lute on Its appli(atiKm> Now both these aip eom|>atiblc with 
the presenoe of hwUegep. wicoiding as |t » pme <fr m«ed . 
and portibly there may.bNAhtde aod diasoWed ui it, as aim 
or arsme aometimeti »« 


lo satisfy mjself still ihrthe. of thapiasanceiof hidw- 
ge», and.its tg^nce on % salts of non, I ad^gited to a 
tubulated retart a emaU leceiicr. and to this a curved tube, 
the aHtrentty hf nfa# taiened Bodecajar w the pneiiuiatic 

5rse'S;Xt2«S3!?te«';rS? 

greatly jMutedjmth boilii|gw,taf. Aa 00011 as the 
nurture waa bpinght tp^boil, a gta And as hidiogen was 
tvohed, wb^cb detpiut^ oq gbe contact of flame. The 
w^r of the pntutoitio a^^Mitatus too had the nauseoue 
ttW end iwJl oi bidiogjoa disengaged fiom solutions ot 

la oi^r to expel all thehidrogen, or to comert all tie 
•xide ftom green to ml, I ooiatmued the didtilbtiaa* 


♦ tf ataiaoDtt be used, m soiefl conceaU Ait of the hulrogen. 
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Proof that 
green oxide of 
iron does not 
acquire nioie 
osigon fr .la 
oxigetii ed 
muriatic acid. 


Pi oof that sul 
pliiiretted hi> 
dKxren doesj 
iiol deprive it 
of oxigcn. 


Scarcely was the mass dryi tlie retort hurat, and 1 
found in it more than 300 grains of red oxide, with a littic 
green oxide, which oer.upitid thif lioflt&nh’of the retort. The 
pressure of the red oxide and suh'-hate of soda, by whicli 
the green oxide was covered, had ]>Teveteed the disengage- 
ment of the iiidro|^efi from this portion^ " • 

' Ij[i;stipport of my dpinioa 1 shall .two ihets, which, 
thou^ less direct 1 have already gh^, are of 

considerable height, ' l^en oxigenized acid is 

poured on a gri^en aoluti^, if the oxigen of the acid com- 
bined with the oxide of iron, a considerable extrication of 
caloric must take phice, in consequence of its more dilated 
state in the acidi and more condensed or fixed state in the 
oxides from which the greatest heat of our furnaces cannot 
expel an atom. Btit I convinced myself by several experi- 
ment^ that the increase of temperature is scarcely percepti- 
ble. This slight evolution of ealoi-ic is consistent with the 
cenibinalton of the hidrogen, given out by the hidruret of 
iron, and the oxigenfrom the muriatic acid, because in both 
these combinations the gasses arc nearly in the same state of 
dilatation as when they form water: 

Lastly, if the action of sulphuretted hidrogen on a red 
solution of iron be merely to bring it back to the same de- 
gree of oxidation, as that in which the common green solu- 
tions are, the properties of both should be the same. On 
the contrary, the solutions rendered green by sulphuretted 
hidrogen rapidly change, r^d on ^posure to the air; and 
heated for a quarter of an hour they become 'entirely red : 
which is not the ease wkb the common green salts recently 
made. 


(To be concluded in our next/ 
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V. 

Account of Mr. Cubwen*« Drill Horse Hoe, or Weed 
Harrow.'* 

SIR, 

As one great and most important advantage of drill hus« Adyantage of 
bandry proceeds from the opportanity of cleaning foul <1^11 husbandry*, 
grounds, as also of breaking and loosening stiff soils, to 
give the power of extension to the roots of grain ; what- 
ever 'can facilitate these operations, will, 1 flatter mySelf, 
be deemed worthy of the attention of the Society. 

Having hitherto found great difficulty and much labour Difficulty of 
necessary in accomplishing the cleaning of wheat and other cleaning from 
grain, I have been led to make some experiments, and I am 
sanguine in my hopes, that the harrow 1 send for the in- 
spection of the Society will be found to accomplish the pur- 
pose with greater ease and facility, than any thing at pre- 
sent in use. 

The slmpUcity and ease, with which it is worked, haveen- Harrow for thii 
nblcd me, this season, to give my wheat crop, w'hicli exceeds 
one hundred acros, two cle*anings, and at an expense of some- 
what lcs.s than a shilling per acre each operation ; a man and 
boy, with one horse, being able to clean above seven acres 
a day. The direction of the harrow, to prevent its in- 
juring the grain, is cil'cctcd by an alteration of the chain, by 
which it is attached to the w^heels. The distance of the 
teeth from the centre tooth must be regulated by the width 
of the drills. In case they exceed a foot, the harrow should 
be broader, to admit of another row of teeth. To clean at 
nine, inches, two inches and a half arc allowed on each side 
of the centre tooth, by which means every part of the earth 
is cut between the rows of grain. The size and strength 
of the teeth must be regulated by the nature of the soil. 

The thing is so simple, that 1 hesitated laying it before the 
Society, till I was encouraged by persons, whose experience 
and knowiedge arc infinitely greater than my own. 

The cumplefe introduction of drill husbandry would, I Drill husbandry 
conceive, be of great national importance, and under this 

S' IVansactions of the Society of Arts, for 1800. 

VoL. XVII.— August, 1807* • U 
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WEED lEAanOW. 


explanation 
the plate. 


The harrow 
clears all the 
weeds, 


roiiTiclion whalcTcr can facilitate its operations may not 
be unworthy of attention, and will, 1 hope, excuse the 
liberty I have taken. 

1 have the honour to be, Sir, 

Your obedient humble Servant, 

J. C. CURWEN. 

London^ Ma^ 5thy 1806. 

Explanation of the Engraving o f Mr. Cunsen\s Drill Ilorsc^ 
JJoe^ or Weed liar roxc. Plate Mill, Fig, 

Fig, 1. shows the carriage, wilhin the shafts of which, A, 
the horse is placed : the carriage wheels are intended to be 
half the width of the butts or stitches, so that once going 
up, and once returning, will be sulhciLMit to clear each butt 
from weeds. 

> B, The hoe, or harrow, which is attached to the car- 
riage by the chains C C. The harrow' may be raised higher, 
or sunk lower, or placed more (»n one side or another, as 
occasion may require, by altering lluj position of the chain, 
as will appear by an inspection of the plate. 

1)1) ODD D, Six. double rows of teeth, or knives, which 
arc so placed in the frame, that each double row may pass 
up the interval betwixt the rows of corn, and cut or pull 
up the weeds, that grow in such intervals, without injuring 
the corn. These knives are strong, and have a sharp edge 
in front. 

E h] Are the two handles, ])y which the person who holds 
them may direct the knives, or teeth of the harrow, to pass 
in straight lines up the intervals. 

Fig. 2. shows the underside of the weed harrow , that thu 
positions of thedoublc rows of the knives, and of the space 
left to prevent the corn being injured, may be more clearly 
seen. 


Certificates in Favour of Mr. Curzeen’s Jlarroiv. 

At the request of J. C. Ciirwcn, Esq., I beg leave to 
state, that I have been present, when Mr. Ciirw'cn’s harrow 
for cleaning drilled corn has been used, and have worked a 
little with it myself ; that its effect appeared to me most 
highly beneficial in clearing away in the spring all the 

wcfd> 
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weeds, that had ^rown during the winter among the wheat, 

without the least injury to the grain; and also in raising raises the top 

up the top soil, wliich had become sad and heavy, and thus*°*^» 

enabling the spring shoot to take root more easily : and at covers the roots 
. , - .,1 !• t .. of the corn, 

the same tune it covers the roots of the corn with fresh soil, 

which are often left quite bare by the washing of the rains 
in winter, and so subject to be killed by the frost. It also 
enables the farmer, to sow his barley much earlier than he 
could broad.cast, as it will both clear the corn previous to 
sowing the. grass seeds, and afterward harrow them in.amlhanows' lu 
its utility in every respect appeared to me so very great, 
t.'iat J was induced to adopt the plan of sow ing iny corn 
with the drill upon my fallows this spring, and have ac- 
cordingly got a harrow' made upon the model of Mr, 

(’sir wen's. 

r have the honour to be, &c. 

J. D. B. DVKi:S, 

Dnvcubif Mti^ 13 , 1800 . 

SIR, 

We whose names arc hereunto subscribed do certify, that 
we have paid particular attention to a harrow, made u.«c of 
ill th(‘ farm of J. C. Curweii, Esq,, for the purpose of 
Jiarrowing between Ihe row s of drilled grain. We conceive 
it of great iitilit} ; the expedition is uiulciiiablc, as upwards 
of seven acres can bo done with «‘iise in idght hours, with 
only a boy to lead (he horse, and a man to regulate tlic. 
harrovi. 

We. are, Sir, 

Your most obedient humble Servants, 

Thomas Gaff, Merchant^ Workington Hall Mills. 

Matthew Eoster, /<V///cr, at Calva, near Workington . 

IVorkin^ton-llall^ May 19, 1806. 
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VI. 


Account of a Drill Horse Hoc for Turnips^ communicated 
hif Mr. Charles Waistkll.* 

Drillini; turnips In consequence of the premiinns, which the Society of 

decidedly pre- ^.rts has offered, and bestowed for several years, on the 

fcrable to broad- / 4. ^ . xu 1 -n u 

lyjst. comparative ciilttire of turnips, the drill practice has ap» 

peared so decidedly superior to the broad-cast method, that 
they have thought it unnecessary to continue them. At the 
same time they have given a figure and descriplioii of a use- 
ful drill hoc and harrow, with which they observe they 
shall probably finish the subject, and which therefore we 
shall lay before our rciulers nearly in Mr. AVuislcirs words. 


Dear Sir, 

Hoe harrow for I iiAVK ordercil a new agricultural huplomcnt to bo left 
turnips and j| short time at the Society’s Repository for inspection, 

drilled crops. called a hoe harrow, and i<>, as its name imports, a hoe 

and harrow combined. Forde.stroying the weeds, and pul- 
verising the soil in the intervals of drilled turnips, and of 
other crops drilled sufficiently wide to be horse-hoed, I 
know not of any other implement of efjiial efficacy. 

Iw uM* It enables the farmer to cultivate those intervals as com. 

plctely as a well wTought fallow', so long as the horse can 
travel therein, without injury <0 the grooving crop. I know 
not who the mcritoriou.s iiiveiilor is. The first I saw was 
a few years ago at West Park, near Barnard Castle. 'I'liw 
was brought from Carlisle by my brother, and many Iiii\e 
l>cen made from that pattern, and are now in use, and are 
highly approved of by farmers in the neighbourhood of 
Near Barnard Barnard Castle, where the tiiriiip crojis are now generally 
drUM at 27^'^ raised in drills about 27 inches djiart. This mode was first 
inches. introduced there about 23 years ago, before which time they 

were all sown broad-cast. 

An implement of husbandry, possessing such superior 
utility, as this hoe harrow seems to me to possess, is dcserv* 
ing of being made known as generally and as speedily as pos- 
5iblc. 1 conceive this would be best cftected through the 

^ Trans, of the Soc.of Arts for 1800. 
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medium of your respectable Society, to whose notice I must 
entreat you to have the goodness to introduce this imple- 
ment. Should they concur in opinion with me respecting 
it^ 1 am persuaded, that they will give a plate and descrip- 
tion of it in their next volume. 

Convinced, that the fertility and productiveness of our Horse hoeing 
arable grounds may be much increased by a more ge. 
ncral prartree. of tlie horse-liocing husbandry, f wish to 
see the practice of it advanced more nearly to perfection, as 
that must tend to promote its more general adoption. 

I am, Dear Sir, 

Your very humble Servant, 

CHARLES WAISTELL. 

So. 99, Jligh Ilolborn. 

Explamiiion o f the En e^raviog o f Mr. WaisteW s Drill Horse 
Hoc Harrozc, P/alc VHI. Fig. 3. 

Fig. 3. shows the hoe harrow, to which the horse is to be Explanation of 
att ached by the upright iron «, in which arc a number Qf^heplate. 
holos, to admit the drag chain to be put higher or lower, as 
may be found necessary. This iron is at one end fixed 
firm in the fore part of the machine at and at the other 
end to the farther side, or wing, r. 

//, Is the nearer side or wing of the machine, and mova- 
ble by a joint at e. This wing nia^ by this mean be ex- 
panded or contracted, as the interval between the row's to 
be cleared of weeds may require. 

/, A strong wedge-like tooth iii the forc-part of the 
machine, to tear up the weeds, which are deep in Uie 
ground. 

g, gy Other teeth more slender, fixed in the tw o wings 
or hides of the. machine, and also intended to tear up weeds 
and loosen the earth. 

hyhyhy Tlircc triangular hoes. That which is in front 
has a strong iron fixed in its centre; the two others at the 
hinder part of the machine have the irons fixed at the far. 
ther corner of each. The intent of the centre hoc is to cut 
off the w'ceds in the middle of the interval; and of the other 
two, those on each side next the crop, and to lay all the 
w eeds in a ridge-like form in the middle of the path, to dry 
and rot. 
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/, The two handles, by which the machine is managed. 

A:, A slender iron bar, with a peg and holes to direct the 
distance of the expansion or contraction of the inachiiie. 

f, A strong iron vice, which works in a grooved iron, 
fixed to the in ier side of the wing d, Jind which, when 
sercw’ed down, holds the machine firm at the distance of 
expansion wanted for use. 

F,\;. 4. Shows on a larger scale one of (ho hinder hoes 
separate from (Ik* machine, and the manner by which it may 
occasionally bo raised or lowered in the machine by a. ])in 
and holes. 


VI I. 

On Capillary Action, Py Mr, Laplack.*' 

Results of capil- 13 Y considering the theory of capillary action in a new 
gwLrahz.^^°" r<>hit of view, 1 Jiave not only succeeded in simplifying it, 
but in generalizing the results, to which I had been led he* 
fore by analysis. I had determined the elevation or depres- 
sion of llukls only in circular capillary spaces, and hetwoeii 
Dotprminod forpjanes: blit I shall here proceed (o determine them, what- 
fiKun‘,^aii<TT.r thcsii Spaces may be, or wha ever the nature of the 

any mimber of surfaces by which they are included : snppo.dng even in these 
spaces any number of iIukI.n placed one above another; and 
I shall thence deduce the ijicreasc or iliniiiiiition of weight, 
that bodies plunged in iiuids undergo by capillary action, 
of The combination of these results with those I have found 
anal} sis has given me an accurate expression of the afli- 
from tln-ir rc- nities of different substances to fluids, by means of experi- 
sistance to supa nicnts made on the resistance, that disks of difierent sub- 
stances, a))plied to the surface of fluids, oppose to (heir 
separation. I dare venture to believe, that this wdll throw 
great light on the theory of afliuities; for what I advance is 
founded oil geometrical reasonings, antj not on vague anj 
precarious considerations, w hich ought to be strictly ban. 
islied from natural philosophy; unless, imitating \cwton 
in his Optics, we give them merely as conjectures calculated 

• Journal de Physique, Vol. LXIII. p. 474. Dec. 180t). 

to 



ON CAPILLARY ACTION. 


287 


to ^uidc us to farther searches, but leaving tlic merit of dis- 
covery almost w'holly to him, ivho shall establish them oil 
solid foundations by observation or analysis. 

[ intend to publish without delay, in a supplement to my Supplement to 
Theory of Capillary Action, the analytical demonstrations cSTpillaryAciion 
of' the theorems, ivhich I have only mentioned in dilTercnt promised, 
numbers of this Journal. At the same time 1 shall give a 
new method of arriving at thefundamentHl equations of this 
theory. From these cquatious I shall deduce the general 
theorems, which I am now about to lay before the reader, 
demonstrating them by the direct consideration of all the 
forces, that concur in the production of capillary effects, 
it will appear, that the forces, on which these eifccls de- Forces on which 

pend, do not stop at the surface of llnids: but that they attrac- 

' ' ■' t ion depends not 

extend through Ihe whole oi their interior, and even to thcccnhned to the 

exlremifies of the bodies immersed in them; which esta- . , 

and identical 

blishes Ihe eomplide identily of these forces wilh aninitics. with affinities. 

‘Mf we conceive any kind of prismatic tube, in a vert i- Theorem 
cal position, with its inferior extremity immersed in a fluid 
of indeterminate quantity: Ihe volume of fluid within, 
raised above Ihe level by capillary action, is equal to the 
circumforence of the interior base of the prism, multiplied 
by a coiihtaiit quantity, which is the same for all ])ri$matic 
tubes of the .same matter immersed in the same Huid.’* 

To demonstrate, this theorem, let ns imagine, at the infe- Demonstration 
rior extremity of the tube, a second tube, theiiitiiiitely thin 
sides of which are the prolongation of the interior surface 
of the first tubCi. and, bating no action on the fluid, do 
not pievent the reciprocal attraction between thc! inulerules 
of the first tube and the Iluid. Let us ..uppose, that the se- 
cond lube is at first vortical, that then it beiuis horizontally, 
and that afterward it resumes its Tcrtii al direction, retain- 
ing the same figure, and the .same size, Mironghout its whole 
extent. It is evident, that, while the fluid is in equilihrio, 
the pressure in the two vertical branches of the canal formed 
by the first and second tube will be the same. But, as there 
is more Iluid in the first vertical branch formed of the first 
tube and part of the second, than in tlie other vertical 
branch, the excess of pressure, that results from this, must 
be destroyed by the attractions of the prism ami the fluid 

for 
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for the fluid eoutaiQcd in this first braneh. Let us analyse 
these different attractions with care, and first consider those 
that take place toward the lower part of the first tube. 
Attractions to- For this let US conceive, that the base of the tube is ho* 
r*^ofthctube- w*®*^^*- The fluid contained in the second tube will be 
tamo attracted vertically toward the bottom, 1st by itself, 2dly, 

by the fluid surrounding the second tube. But these two 
attractions are destroyed by the similar attractions, that the 
fluid contained in the second vertical branch of the canal ex- 
periences near the surface of the level of the fluid. Ac- 
cordingly we may leave them out of consideration here.— 
The fluid in the first vertical branch of the second tube will 
also be attracted perpendicularly upward by the fluid in the 
first tube. But this attraction will be destroyed by the at- 
traction it Gxerts on the latter fluid : these tw’o reciprocal 
attractions therefore may be set aside. Lastly, the fluid in 
the second tube will be attracted perpendicularly upward 
by the first tube, and hence this fluid will have a vertical 
force, which we shall denote by Q, that will contribute to 
destroy the excess of pressure owing to the elevation of the 


Forces acting 
on the flukl in 
the tube. 


fluid iti the first tube. 

Let us now examine the forces, with which the fluid in 
the first tube is actuaU*d. In its lower part it experiences 
the following attractions: 1st, it is attracted by itself ; but 
the reciprocal attractions of the particles of a body impress 
upon it no mofion, if it be solid ^ and we may conceive the 
fluid in the first tube to be consolidated, without any dis- 
turbance of equilibrium. 2dly, This fluid is attracted by 
the fluid in the interior of the second tube : but we have seen, 
that the reciprocal attractions of these two fluids destroy 
each other, and must not be taken into account. 3dly, It 
is attracted by the exterior fluid, that surrounds the second 
tube; and from this attraction results a vertical force acting 
downward, which we shall denote by — Q'. We prefix to 
this the sign — , to indicate, that its direction is contrary to 
that of the force Q. We shall observe here, that, if the 
laws of attraction relative to the distance be the same for 
the molcculos of the first tube and those of the fluid, so that 
they differ only in respect to intensity ; if we nominate these 
intensities in equal volumes ^ and the forces Q and Q' are 
3 proportional 
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proportional to f and for the interior surface of the fluid 
surrounding the second tube is the same as the interior sur« 
face of the first tube, so that the two masses diflbr only iu 
their thickness. But as the attraction of masses becomes 
insensible at sensible distances, thcdillerencc in their thick- 
nesses can produce none in their attractions, provided these 
thicknesses be sensible. 4thly, and lastly, The fluid of tin? 
first tube is attracted vertically upward by this tube. In 
fact let us conceive this Iluid divided into an infinite number 
of little vertical columns : if we draw a horizontal plane 
through (he superior extremity of one of these coliinms, the 
part of the tube below this plane will produce no vertical 
force in that column. No vertical force will be produced 
therefore, but what is owing to the part of the tube above 
the plane: and it is evident, that the vertical attraclioii of 
this part of the tube for the cohimu will be the same as that 
of the whole tube on an equal ami similar column placed 
in the second tube. Thus the whole vertical force pro- 
cured by the attraction of the first tube on the. lluldit contains 
will be equal to that, which the attraction of this tube pro- 
duces on the fluid contained in the. second tube: this force 
therefore w ill be etpial to Q. 

On combining together all the veiiical attractions expc- Vcrtiral forre 
rieuced by the iluid contained in the first vortical branch of upwarj. 
the canal, wo shall have a vertical force directed upward, 
and equal to This force must balance the excess 

of the pressure arising from the weight of the iluid raised 
above the level. Let V be its volume, D its density, and ^ 
its specific gravity, g D x will be its weight. Thus we 
.diall have g DxV =5 Q— Q'- 

Now attraction being sensible only at impercrptiblc dis- The lasp may 
iaaccs, the first tube acts sensibly only on columns extremely ** 

near to its sides; we may neglect the curvature of these sides 
therefore, and consider them as developed on a plane, sur- 
face. The force Q will be proportional to the magnitude 
of this surface; or, which comes to the same thing, to the 
circumference of the base of the interior surface of the pa- 
rallclopipedon. Thus, if we call this circumference c, we 
.shall have xc; ^ being a constant proportional to the 
ixitcnaity of the attraction of the matter of the first tube for 

tlie 
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fhc fluul. Wo shall also have / being propor^* 

tional to (he intensity of the attraction of the lluiil for it- 


self. Therefore Vz 






9 which is the algebraic ex- 


pression of the theorem to be demonstrated. 

The coiKslant quantity — jj-may be determined by means 

of the observed elevation of (he fluid in a very narrow cy- 
lindrical tube. Let q be the height, to which the fluid rises 
in this tube, and I the. radius of its cavity: putting -tt for (he 
scmicircumfercnce of which the radius is unity, we shall 
have nearly 5 c=:^ /w; the preceding equation 

then will give — '^z= IjL^ and consequently we shall 


have 


Iq 




xc. 


If e.* exceed 2c, ^ will he negative; and consequently^ 
the elevation of the fluid changing to depression, V will be 
negafiio. 

TiOt us put h for the mean height of all the fluid columns, 
that compose the volume and h for the interior base of 
the parallclopipedon : then we shall have Vz^zhh^ and coii- 

soquciith h 

2 6 


Proportiims f»f When tlic bases of diflereiit parallelopipcdons arc similar 
bsMs, it' >imilur figures, they are proportional to the- squares of their ho- 
mologous sides, and their circnmfereuccs are proportional 
to these sides. 


Tf regular poly- 


If these bases be regular polygons, they will be equal to 
the produets of their eircumfereiice multiplied into half the 
riulius of the inscribed circle: the heights A therefore will 


be reciprocals to these radii. 

r • 


Denoting these radii b>' /', 


wc shall have h 


A square and a 
trbngU*. 


The law con- 
^rmed in these 
bj Gellert. 


Thus supposing (wo equal bases, one of which is a square, 
and the other an equilateral triangle; the values of r will 

X 

be to each other as 2 to 3’*, or nearly as 7 to 8. 

^ Mr. Oellert has published some experiments on the ele- 
vation of water In rectangular and triangular prismatic tubes 
* ^ of 
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of glass, ill the Memoirs of the Petersburg Academy, vol- 
XII. These confirm the law, accordini; to which the 
heights are reciprocals to the lioniologoii''- lines of similsir 
bases. Mr. Gellert farther concludes from his experiments, 
that the elevations of a fluid are the same in rectangular and 
triangular prisms, the bases of xthich are equal. Hut he 
admits, that this is not Sf) certain as the law' of the heights 
being reciprocal to the homologous linos of similar bases. 

In fact it has just been seen, that there is a difference of an 
eighth between the elevations of the fluid in two prisms, 
the bases of which are equal, and one of which is a square, 
the other an equilateral triangle. The experiments related 
by Mr. Gellert do not afford snflicieiii dafa, to compare 
their results exactly with the preceding theory. 

If the base of the parallelopjpedon he a rectangle, the A narrow paral- 
farger side of which is equal to o, and the other side, siiju 
posed very small, equal to /, we shall have/y=r//, andc=: 

consequontly I, = ' ^ ^ ,, (^i + 1 )} 

and by neglecting^ >vc sliali have agreeable to ex. 
perienre. 

If the indcfmifc vessel, in which the parallelopipedon 
is immerj-ed, include any number of fluids placed horizon- 
tally one above another; the excess of the weights of these 
fluids contained in the tube, over the weight of tin* fluids 
which it would have contained without capillary action, is 
the same as fh:* weight of tin-, fluid that would rise above the 
level, if the vessel contained only that fluid in which the in- 
ferior extremity of the parallclopipedoii is immersed,” 

Til fart, the aefion of the prisms and this fluid on the. 

^ame. fluid included in tlie tube, is evidenfly flic same as in 
the latter rase The other fluids contained in the prisin . 
being raised sensibly above its base, (he prism has no action 
on either of them to raise or dejiress it. As to the recipro- 
cal action of these fluids on one another, ilAVOuld evidently 
be destroyed, if they formed a solid mass together, and this 
wo may suppose without an} disturbance of equilibrium. 

If the vessel contain but (wo fluids, in which the Case of tw# 
prism is entirely immersed, so that its superior part is in *'“*'*®' 

one 
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one Aiiid^ and its inferior in the other ; the weight of the 
lower fluid, raised in the prism by capillary action abore its 
level in the vessel, will be equal to the w^eight of a similar 
volume of the upper fluid, plus the weight of the inferior 
fluid, that w'ould rise in the prism above the level, if there 
were no other fluid in the vessel, minus the weight of the 
superior fluid, that would rise in the same prism above the 
level, if fhe vessel contained this fluid only.” 

Demonstration. To demonstrate this, It is to be okserved, that the action 
of the prism on the portion of the inferior fluid it contains 
is the same as if this fluid only were in the ves.'^el: in both 
these cases then this fluid is drawn perpendicularly upward 
in the same manner, both by the attraction of the prism, 
and that of the fluid that siirroiiiids the lower part of the 
prism; and these attractions united are etpii valent to the 
weight of the volume of tliis fluid, that would ascend in 
the )>risni above the level, if it were alone, in the vessel. 
In like manner the superior fluid, contained in the upper 
part of the ])rism, is drawn perpendicularly downward by 
the attraction of the prism and the fluid that surrounds 
this part, as it would be drawti downward by the same at* 
tractions, if the \e.>sel contained only the superior fluid; 
and these attractions united are equivalent to the w’eight of 
the superior fluid, that would then rise in the prism above 
i(s level in the vessel. Lastly the column of fluids within 
the prism, which is above the level of the inferior fluid in 
the vessel, is drawn perpendicularly downward by its own 
weight, and perpendicularly upward by the weight of a 
similar column of the superior fluid. On combining all 
these forces, which must counterbalance each other, we 
shall have the theorem just announced. Hy the same prin- 
ciples we may determine what will take place, when a hollow 
prism is entirely immersed in a vessel filled with any number 
of fluids. 

Where the base In what has been said the base of the pri»in was supposed 
horizontal: but if it vv ere inclined to the horizon, 
the vertical action of the j)rism on the fluid would still be- 
the same. For a plane of a sensible thickness, having its 
lower part, the surface of which is terminated by a right 
line inclined to the horizon, immersed in a fluid, attracts 
' this 
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this fluid parallel to its surface, and perpendicularly to the 
right line that terminates it, proportional I v to the length 
of this line : but this attraction, resolved into a vertical' 
force, is proportional to the horizontal magnitude of the 
plane. Hence it is easy to conclude generally, that, what- 
ever be the figure of the base of the prism, its vertical at- 
traction, and that of the exterior fluid on the fluid included 
in it. are the same as if the base were horizontal. The 


first theorem therefore will hold generally, if we under- 
stand by the circumference of the interior base that of the 
interior section, perpenuieul.ir to the sides j: the prism. 

If the prism, the lov/er part of which is immersed The volume of 
in a fluid in a vessel of indefinite size, be inclined to 
horizon, the volume of fluid in the prism raised above the in the inverse 
level of the fluid in the vessel, multiplied by the size of o^f ihe^i,\cHaa- 
angle of inclination between the side of the prism and the tion. 
horizon, will be constantly the same, whiitever this incli- 
nation may be.’’ 

In fact, this product expresses the weight of the volume 
of fluid raised above the level, and resolved into a forei^ 
parallel to the sides of the prism: this w'cight, thus resolved, 
must balance the atlraction of the prism and the external 
fluid to the fluid it contains; an attraction evidently the 
same, whatever may be the inclination of the prism ; then - 
fore the mean perpendicular height of the fluid above the 
level is constantly the same. 

If a parallolopipedon be placed perpeisdirularly' in A':t.v’nto; ’afiuid 
another parallelopipodoii of the same material, and their 
inferior extremities be iiiimersed in a fluid: putting for of ti;c muk ma- 
the volume of fluid raised above the level in the spare in- 
eluded between the two parallclopipedous, we shall have 



c being the 


inner circumference of the base of the larger parallelopi- 


pedon, and c' the outer circumference of the base of the 


smaller.” 


This theorem is demonstrable in the same manner as the Demon«^iratea. 
first. If the bases of the two parallelopipedous be similar 
polygons, the homologous sides of which are parallel, and 
placed all at the same distance, if we put / for this distaiiee, 

the 
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the base of the space the two parallelopipcdons leave be« 
I X fc+cO 

tween them will be : thus, h being the mean 

height of the fluid raised, wx shall have F=:h lx , and 

consequently h=q. We may determine too from the pre- 
ceding principles what will take place, if the prisms be 
immersed wholly or partly in a vessel filled with any num- 
ber of fluids, and in the case of their being inclined to the 
horizon. 

Where they aic 'fhe dafa being the same as in the preceding theorem, 
materials*'^ if the two ))aral]clopipedons be of ditferont materials, put- 
^ for the force of attraction which that of the greater has 
for the fluid, aiid^, for the attractive force of that of the 

smaller, we shall have, V= ^ X c-f- 1 c : 

so that, if wc put q and q , for the elevations of the fluids 
in t>vo very narrow cylindrical tubes of the same interior 
radius /, formed of these two materials respectively, w'c 
shall have ^'=i/x (r/c+r/^ c.”) 

This theorem too is demonstrable in the same manner as 
the first. Jt is easy to perceive, lhai by the same prinei- 
pies wc shall obtain the \oluine of fluid raised above the 
level in a space incliidiHl between any number of vortical 
planes of dill'creut materials. 

Attraction on It follows from the preceding theorem, that the rcilumc 

the outside of y raised by capillary attraction exteriorly to a 

* pn-siii. , . 

prism immersed in a fluid at its inferior extremity, is equal 

2o— y 

to — r-TT — xc=i/7xc; c being the outer circumference 
S 

ITfnre increase increase of weight of the prism, owing 

of weight, to capillary attraction, is ‘»qual to the weight of this volume 
or diminution, of fluid. It chiinges to dimiiiniioti, if r/ be negative, and 
then the prism is raised by capillary action. If the base of 
the prism be a very iian,/w rectangle, of which a is the 
longer side, and I the short^T, putting * for its height, its 
solidity will be ail, and its circ«iniforence, c, will be 
2 a^^l; and the volume F of fluid depressed by capillary* 

action will be « ry /x ^ l+"“ Putting k then for the 


Attraction on 


-Xc^J/^xc; c being the outer circumference 


ratia 
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ratio of the specific gravity of the prism to that of the 
Iluid, the weight of the prism will be to that of the volume 

of fluid depressed as / A* : ^ 1 + “). sw'lably di- or cquUibrium. 


ininishing i therefore, we may render the two weights equal, 
and thus keep the prism at the surface of the fluid. From 
the preceding principles too we may determine the diminu- 
tion of weight of a body completely immersed in a vessel 
filled with several fluids. 

If the end of a very slender tube be immersed perpendi- 
cularly in a fluid, putting I for the radius of the cavity of 
the tube, and q for the height to which the fluid is raised 
abi)\e the level in it, we shall have, by my theory of ca- 


pillary action, Iqz 


■ ; -ST being the angle which the 


(t 1 ) 

surface of the inferior lliiid forms with that part of the 
inner surface of the tube, which is in coniact. with it. 
When the fluid is depressed below the level, this angle 
exceeds a right angle, and then its cosine becomes negaiivc, 
as well as q: but a is a constant quantity, which depends 
oil!} on the weight and action of the lliiiil on itself. Ry 

<f p — ft* l ft 

what precedes we have, “ 


have cos. 






therefore we shall 


1) 




lint it lias appeared in the theory quoted, that, ^ being 
null, w is equal to two right angles: which may be con- 
cluded likewise from the analysis I shall give in a supple- 1^“'*^***'*^® 
meiit to that theory, on the resistance that a very 
circular disk, applied to the surface of a fluid, opposes to ^ 
i(s separation from the fluid. From this analysis it follows, 
that, i being the radius of the disk, supposed of the same 
matter as the preceding tube, this resistance is equal to 
VU X COS- -f ^ , 

Va' 


but it is clear, that it must 


be null, when ^ is null, or when the disk has no action on 
the fluid ; w'c shall then have cos. ^ vt null, which gives 
ivcs^TT^and consequently cos. thus the equation 

. fir X O ^ 

(1) will give^'= *— , and consequently SI cos. ' X 

t 

Utsne* 
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Attraction of a 
jsubstanre for a 
fluid determiii9' 
bic from ita 
adhesion to the 
surface. 


Hence the preceding expression of the resistance the disk 
opposes to its separation from the fluid, or, iiv'hich comes 
to the same thing, the weight necessary to raise it, be* 
conics 2 wx * * X For disks of the same dia* 

.meter therefore, tiiid diflerent substances, the squares of 
these weights, divided by the specifle gravities of the fluids, 
arc proportional to the value of Accordingly, by very 
accurate experiments on the resistances opposed by disks 
to their separation from the surfaces of fluidsf-^Vc may de» 
tcrminc their respective attractions for those fluids. 

Two important observatloiiK arc here to be made: the 
first is, that c expresses the action of a plane of a sensible 
thickness on a fluid plane of a sensible thickness pairalicl 
to it, and touching it b}*^ the right line, that totowates 
one of its extremities; whatever be the laws of^ aU 
traction of the molecules of the fluid for those of the 
plane, and for each other, even in the case where these 
laws are not expressed by the same function of the distance. 
But if this function be the same, then the values of c andf^ 
are proportional to tin* resjH'ctive intensities of the attrac- 
tions; or, nhich comes to the same thing, to the constant 
eocflicients, which multiply the common function of the 
distance, by which the law of these attractions is repre- 
sented; but these values are relative to equal volumes. 

To show this, let us conceive two capillary lubes of the 
same diameter and difl’erciit substances, but in which a fluid 
rises to the same height. It is clear, that, if in these tubes 
we take two equal volunics, infinitely small, and similarly 
placed, with respect to the interior fluid, their action on 
this fluid will be the sumo, and one may be substituted for 
the other. But to have their attractions in equality with 
the masses, the attractions of equal volumes must be 
divided by the specific gravities : the values of ^ and there- 
fore must be divided by the respective densities of the dif- 
ferent substances. 

The second observation Is, that the preceding results 
suppose f less than q' : for, if q exceeded q\ the fluid w'oiild 
unite intimately with the disk with which it was in contact, 
and thus form a new disk, the surface of which in contact 
'i^itKthc fluid would be the fluid itself. But as by the pro* 
ceding formula wc may determine the resistance^ that such 

a disk 
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^ disk would oppose to its separation ; we may be cortaiii) 
that ^ is less than if the resistance opposed by a disk 
be less than the resistance thus calculated. 


XIV. 

fMter from Mt\ JDei-avit^le, 3/. D, of Cherboitr\^^ to 3//*. 
l^aamielin^ Member of the Institute^ on the Oxidation 
of Metals^ and particularly on that of Lead*, 

Sill, 

J VE iiiidertrtken, and pursued as fur as my occupa- Experiments ou 

pafi As would allow me, some experiments on the oxida- 

tioiimf metals, ])articularlY on that of lead ; and though the 

results 1 have obtained are such as to inspire me with a wish 

to push iny in<|uiry still farther, as the publication of these 

results, which 1 conceive to be not yet known, at least to 

iiiatix . ma> throw some light on the theory of oxulalioii in 

^(Mierul, and contribute to render more economical the oxu 

ilation of lead in ]iarticular, as well as the preparation of 

.some salts, that have this metal for their base, 1 shall do 

?ii)self the honour of sending you a short account of these 

results, and of the means 1 adopted to obtain them. If 

like me >ou think them new, at least in some respects, 1 

beg yon would give them that sort of publicity, that may 

appear to yon m(»st siiit;ible. 

It is known, that, in cleaning bottles, when a small shot oxideil m 
tpiaiitity of shot is shaken in uater, the friction in a short washing ijottles. 
time separates particles of lead, which, being suspended in 
the water, render it turbid, and give it a slate gray colour. 

If the agitation be carried farther, the. particles suspended 
ill the water become of a lighter gray ; and by continuing 
it they grow whitish, and at length of a pretty line 
white. 

This oxide of lead has such a tendency to imite with 
rcirbonic acid, that on being exposed to the air, when attracts 
fuken out of the air, it i.s covered almost immediately with 

* Annales do Cliimie, A'ol. LXVIIL p. 92. 

Voi.. XVII. August, 1807. X 


a pellicle 
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a pellicle of a brilliant white, which appears to be nothing 
but carbonate of lead. 

May bp kept If kept under water, this oxide of lead undergoes no 

ujichanged perceptible change, whether it be exposed to tlic light, or 

defended from it. But if it be kept ever so little time in a 

but eicposed to flint glass phial with a little water only, it is found to attach 

air and light the sides of the phial above the surface of tlic 

becomes yel- * 

low, and tl\en water; and if the phial be exposed to the rays of the sun, that 
portion of oxide acted upon by the light changes successively 
from white to yellow, and from yellow to red, thus furnish, 
ing massicot and mhiinm. 

Changed to If the white oxide be placed over a fire in a glass capsule 

mpsir^i and changes in a short time^ from white to yellow, and from 
heat. yellow to red, like that exposed to light. 

Easily and This oxide may be manufactured in quantity, and at little 
expense, so as to lessen the cost of certain preparations in 
which it may be employed. It may likewise be used as i( 
in painting. 

Method of The following is the method T have employed to obtain 
making it. oxide. In a leaden barrel I enclose a certain quantity of 

small shot, with as much water as equals about one fifth of 
its capacity, leaving the rest full of air. This barrel is 
turned round by means of an axis fastened to each cud. 
Tt is obvious, that it might easily be kept in con tiiiuai motion 
by a stream of water. 

To renew the air in the barrel, 1 introduce lenclcu 
tubes at various parts of its circumference, soldered lo tlie 
sides so that no water can escape, and reaching internally 
to the axis of the barrel, while the extremities arc a fev 
inches above its surface*. 

* This must make an unnecessary addition to the weight of tlie 
machine, a^nd exist of materials, at the same time lliat they 
be liable to injury. They would admit the outer air equally well, 
if the external aperture were level with the surface of the 
barrel. T. 
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IX. 

Essay on Instinct, read to the French National Insti- 
tute, by Mr. Dupont og Nemours *. 

TiiOl JGII Descartes would have brutes to be mere ma- Animals pos- 
chines, it is now the general opinion, that conscious 

of their sensations, and that their actions arc determined by act upon it. 
feelings of pleasure and pain ; that they have a good me- 
mory: that from repeated experience they form general 
notions, founded on a sentiment of analogy ; that they arc- 
guided by the pleasure or pain, which they are thus enabled 
to foresee, and this frequently in spite of the actual impulse 
of present pleasure or p iiii; and fmally that these means, 
well managed, may be employed by man to educate them, 
and lead them sometimes to acquire a habit of executing 
with wonderful precision very difficult actions, and even 
some to which their structure seems not adapted. 

.X.'itiier does any philosopher doubt, that animals have Are cap;d)li‘ of 
vari JUS modes of expressing their wants and passions ; and then 

rhat those of a superior order, or which approach us in^jious. 
tl'eir orgdiii/jition, learn the signification of several of our 
words, which they obey wdihout mistake. 

But independent of these faculties, which resemble ours Supposed like- 
except in degree, and in wdiich the diflereiit classes of simtih 
mals dilKer from each other as much as some of them from ties, 
us, naturalists ha\e iinagiiicd they discern in certain species 
fither faculties, which appear to them essentially ditlercnt, 
and to which they have given the name of instinct. 

These arc certain actions necessary to the preservation of Some of their 
the species, but frequently altogether foreign to the apparent 
wants of the individuals, and often very complex ; which reason, 
wc cannot attribute to reason, without granting them a de- 
gree of foresight and of knowledge, that every one would 
hesitate to admit. iVeithcr can they be attributed to iini- or imitation, 
tation ; since it appears impossible, that the individuals by 
which they arc practised, esu have thus learned them, and 
> et those of the same species constantly practice them nearly 
iu the same manner. And it is no less remarkable, that the These most re* 


^ Magarln Enx vclopedique, February, 1S07, p. 437. 
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Mvkable in aetiona wliicli bear no relafion to the degree of ordinary 
rmtfyleast ill- ^oderstandiiig arc more singular, more intelligent, au(f 
telligent. more disinterested, in proportion as the animals that execute 
them belong to classes of a lower order, and in every thing 
else more stupid. It is among tlu' insects, molluscic, and 
Balance of rea- worms, that we observe the most admirable instincts. It 
son and instinct, instinct and reason were two faculties made to 

compensate and supply the want of each ; as on other 
occasions fecundity compensates the want of strength or 
long life. It is even by a due balance of reason, instinct, 
and physical qualities, as acuteness of the senses or bodily 
strength, that the species arc confiniied. 

These actions Naturalists have imagined therefore, that animals endued 
JniermS with instinct' perform their peculiar a^'fitius by virtue of an 

pulse. internal impulse, independent of experience, foresight, 

education, and all exterior agents; in other words^ that it 
is their organization, which of itself determines them to act 
thus. This conclusion lias been adopted by almost all ob- 
servers : and if they have dilfered, it is only in explaining 
the manner, in which the organization can impart this de- 
termination. The following is one of these hypotheses. 
Hypothesis. The want or desire of a certain action can be occasioned 
only by sensations, or remcmbrancos of sensations ; in a 
word by images. It is no- necessary, however, that a sen- 
sation .•'hould arise from without, for every external sensa- 
tion requires interior movements of the brain and nerves, 
without which it would not have taken place; but these hi. 
terior movements may originate in the organs themselves, 
without any external action, as is freijneutly the case in re- 
verie, and in various diseases ; noThiiig therefore prevents 
certain animals from being so organized, that internal move- 
ments shall regularly arise in them capable of producing 
certain sensations or images, and that these Images shall 
. imperiously dcterininc Uieir will to certain actions. 

This docs not This hypothesis appears to have iiolliiiig in common with 
tSie'of'lnnair innate idca.s, the object of which is only general or 

ideas, abstract ideas : for they, who justly deny, that the general 

ideas of man arc innate, have never pretended to assert, that 
man cannot have sensations from interior movements of his 
own organs, and without the intervention of external bo- 
diios ; an asscation, that daily experience would have refuted. 

Meith3p’ 
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' Nelihor has it any thing in common with materialism ;* for, materialnm^ 
w.hatCTcr idea wc entertain of the intimate nature of the 
■sentient princi])]e, wc are obliged to confess, tliat it expe- 
riences sensations only through the medium of the brain and 
nerves. 

Finally, neither is it more closely allied than any other or fatalism, 
to fatalism : for, every action being determined, either by 
a present sensation, or by the recollection of a past sen- 
sation, or by the hope or fear of a future sensation, whe- 
ther th(‘,sc Kensations be external or internal docs not alter 
the state of the question. 

Mr. Dupont however appears to have been induced, to Mr. Dupont re- 
reject every sort of instinct indiscriminately, chiefly by instinct, 

fear of splitting against one of these rocks. 

lie begins by showing, that the actions of animals of the His system, 
higlicr orders, as quadrupeds and birds, result from a com* 
bination of experience with tn^^.i corporal faculties. In this 
there is no diillculty, as it is a point on which all naturalists 
arc agreed. He then endeavours to explain physically how 
these animals, and children iliemselves, learn to suck. He 
shows, that several species are capable of uttering sounds 
siiliiciently numerous to I’urni a very complicated language; 
and he asserts, that he has observed them employ some of 
these sounds under circumstances so similar, as to leave 
scarcely any doubt of their attaching to them a fixed signi- 
fication. Ills observations on this head are very interesting. 

He likewise endeavours to prove, that various species are Animals espi- 
capablo of improving their operations under certain ®***®“®- impiovs- 
stances: though perhaps the naturalist will object to him,, 
that he has sometimes taken different species for the same 
species improved. Thus the architect beaver of Canada is 
not precisely tlie same as the burrowing beaver of the Rhine; 
and the social spider of Paraguay is not the same with our 
solitary spiders. 

It may be supposed, that the greatest difiiculty Mr. Du- Difficulty in the 
pont has to encounter is in explaining, insects have 
learned those wonderful precautions, with which they pro- thdryoimg. 
vide a shelter and proper nourishment for the egg, which 
they and sometimes even others^ ^re about to lay, and the 
ingggot, that is to be produced from it; though frequently 

these 
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these insects hate nercr seen, and never will see again, the 
egg, or a similar maggot ; and the wants of the maggot have 
not the least resemblance to those of the insect that labours 
for it, 

£ince'of Among thousands of instances, that might be adduced, 

spbea. Mr. Dupont has chosen but one, that of tbesphex, orich* 
^ neumon wasp. In this he cannot be accused of having taken 

an easy example. The following is its economy. During 
its existence as a perfect insect, it lives entirely on flowers. 
When it is ready to lay, it forms a cylindrical hole in clayey 
sand, and deposits an egg at the bottom of it. It then 
seeks on cabbages a small green caterpillar, on which it 
never preyed before; pierce^ it with its sting, so as to 
weaken it to such a degree, that it may be unable to resist 
the maggot, which is afterward to issue from the egg and feed 
^ upon it, yet not so as to kill it, that it may not putrefy ; 

rolls it up in a circle ; and lays it in the hole upon the egg. 
It successively proceeds in quest of eli vcn more of these, 
which it treats in a similar manner* It then closes the hole, 
and dies. The little maggot is hatched, devours the twelve 
caterpiUars in succession, and changes to a chrysalis in the 
hole. As soon as its final metamorphosis is completed, it 
issues from its subterranean abode a winged insect, to enjoy 
itself among the flowers, till it is ready to lay, when it re- 
peats the opera^uns its mother had performed before if« 
and with caterpillars of exactly Ihe same kind. 

H««r>explained Mr. Dupont supposes in his explanation, that the perfect 
by the author, retains the remembrance of the sensations it expe- 

rienced in the state of a maggot, though its form and organs 
are totally changed. lie must likewise suppose, though he 
does not expressly say it, that the sphex can afterward dis- 
tinguish by the sight* the caterpillar, and the sand, of which 
it acquired a knowledge only by feeling, and this its an- 
cient feeling of a maggot ; for the maggot is blind, it lives 
under ground, and when it there becomes a winged insect 
the caterpillars are devoured. Lastly, Mr. Dupont dares 

* This Is not necessary : it may distinguish fhem by the smell, or 
in some other way; for it by no means follows, that, because man 
has only five senses, an insect has no more, W, N. 


not 
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not admit) that the sphez foresees the egg it lays will pro- 
duce amaggot) and will hare need of all it provides for.it : 
according to him it docs this merely for amusement) in imi- 
tating what it perceived in its infancy. 




X. 

Observations on the Sulphurous Acid; by Mr, Plavchu. 

Read to the Society of tharmacy^ November the ibth^ 

1806*. 

Mr. BERTHOLLET made known several rmnarkable Changes pro» 
properties of sulphurous acid, in two excelleiit Memoirs, phuroi»^acld*oa 
read to the Academy of Sciences in 1782 and 1789. In the nrup of violets 
year 1796, Messrs. Fourcroy and Vauquelin read a much o^eracU^^ 
more extensive memoir on the same subject at the Institute, 
in which they gave a more complete history of this acid, 
and of its different combinations. 

I have considered with great attention the labours of 
these learned chemists, but among their numerous experi- 
ments 1 do not find any, which actually relate to the object 
of my present investigation ; the changes that liquid or ga« 
seous sulphurous acid occasions in sirup of violets reddened 
by different acids, and the contrary. This property of the 
sulphurous acid 1 am more eager to make known, . as it 
may furnish matter for interesting reflections on the theory 
of acids in general. 

The sulphurous acid I employed in my experiments was The add pro- 
prepared by decomposing very pure sulphuric acid by means phi^c'acid'tnd 
of mercury equally pure. In its preparation I followed mercury, 
the process of Berthollet. My sirup of violets was of a 
very fine blue, without any mixture. 

Experiment 1. Simp of violets, diluted with eight parts Restored the 
of distilled water, and coloured red by nitric, muriatic, ^ 
sulphuric, phosphoric, or acetic acid, resumed its bluoxed. 
colour on the addition of liquid sulphurous acid. The 
ipolour was not quite so intense indeed, as before it was 
changed red, but it had no mixture of the latter colour. 

Aunties de Chiinie^ Yol. liX. p* 254. Pccemberi 1806. 
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Mdtned again 2. The acids aboTe mentioned, added by little and 

liquor, restored its former red colour im- 
mediately ; the acetic acid excepted, the action of which 
was slower by a few minutes, and it required to be added 
in a pretty considerable quantity. 

Exp. 3. Sirup of violets diluted with a similar quantity 
of water, and coloured red by oxalic, citric, tartarous, and 
acetous acids, had its blue colour equally restored by 
adding a few drops of liquid sulphurous acid : but on the 
aubsequent addition of these acids they exhibited* some 
peculiar properties, which 1 shall proceed to mention. 

Oxalic acid. 1. The oxalic acid in a small dose produces at first no 
change. It must be added in considerable quantity, to 
make the liquor assume a violet hue; and several hourly 
elapse, before it resumes its red colour. 

Tartarous % The tartarous, citric, and acetic acids, mixed in any 

, an ace- blue cannot again make it red, 

even though it remain exposed to the air for twelve hours. 
The sulphurous 3. Ill these throe experiments the blue colour continues 
to*dimin^ decrease; which indicates, that the sulphurous acid still 
colour. enjoys its property of destroying colours, notwithstanding 

the excess of the other acids. All these experiments were 
made in glass vessels open to the air : but it was necessary 
to ascertain, whether this agent had any inlliicncc on the 
colour of the diflereiit mixtures : for which purpose I re* 
peated the same experiments in bottles closely stopped, and 
operating as quickly as possible. 

Experiments made in slopped Bottles^ 

JDxclusion of air Exp. A. Into nine dint glass bottles with stopples I put 

theMiiorrofthe****®** violets diluted with water as above, and reddened 
sulphurous acid, by the same acids, and ticketed them. Into each phial I 
dropped liquid sulphurous acid, till the blue colour was re- 
stored, taking care to shake the mixture well after each drop, ' 
' and observe the change iiiduced}in its colour. This I|did with 
all the nine phials in succession ; and, stopping them as 1 
(did it, 1 left them at rest for six hours. In this space of 
• * ^inc 1 observed the blue had lost a little of its intensity, 
without being affected with any tinge of red. 

^tm^ified 5^ j ^ examine, whether the acids em« 

the subsequeut ^ , 

. ployed 
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ployed in tlic preceding experiments had equally the pro- the 

perty here of reddening the sirup of riolets. that had been 
rendered blue by the sulphurous acid, and the following 
were the results. 

With the nitric, muriatic, sulphuric, and phosphoric 
acids, the blue liquor changed to a rinous red : 

With the acetic, to a light violet: 

With the oxalic, to a pale rose colour: 

With the tartarous, citric, and acetous, mixed in a very 
large proportion, there was no tint of red, but a remark- 
able diminution of the intensity of the blue. 

Experiments zeith Sulphurous Acid Gas. 

Exp. 6. It is well known, that the sulphurous acid in Experiments 
the state of gas acts with much more energy than in the fi*** 

liquid state. Accordingly I was desirous of examining ib 
action on sirup of violets, diluted as before, and changed 
red by the same acids. 1 disposed my apparatus exactly in 
the same manner as for preparing sulphitrous acid. As 
soon as the second phial, three parts filled with distilled 
water, was saturated, I opened a communication between 
it and a tliird, filled with a mixture of water and sirup of 
violets reddened by sulphuric acid. A few bubbles of the 
sulphurous acid gas were sufficient to restore the blue colour 
of the liquoi;. To this 1 substituted another phial, filled 
with a similar mixture, except that it had been reddened by 
a different acid : and thus I continued, till mixtures red- 
dened by all the acids mentioned in the first experiment had 
been subjected to the action of the gas. I did not observe It did not ap« 
any very sensible difference between them ; but it appeared powerfuUy*"” 
to me, that the colour was less weakened by the sulphurons 
acid gas, than by the liquid sulphurous acid. 

The slight difference, however, may have depended on 
the greater quantity of coloured liquor in the latter ex- 
periments, and the facility with which the effects of the 
gas could be observed, and its action governed. 

These experiments repeated with sulphurous acid obtain. The acid pre- 
cd by the medium of charcoal, or that of sugar, afforded fcrSVSays* 
similar results, acted the sama, 
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following pr] 2 e questions are proposed for the year 
A considerable number of substances, under differ* 
ent circumstances, diffuse a phosphorescent light, more or 
less vivid, and more or less durable. Such are the iluatc of 
lime, and some varieties of phosphate of lime, when thrown 
' in powder on a heated body ; the Bolognian phosphorus, 
when, after having been exposed to light, it is carried into 
a dark plaa^ ; certain sulphurets of zinc, when rubbed with 
a hard substance, or even with a quill ; rotten wood, cer- 
tain fishes, and other animal substances approaching to pu. 
trefaction, w'hen in the dark ; &c. The Class of Mathe- 
matical and Physical Sciences therefore proposes as the sub- 
ject of the physical prize, which it will adjudge in the pub- 
lic meeting of the first Monday in January, 1809, the fol* 
lowing question. 

To ascertain by experiment what relations subsist be- 
tween the different modes of phosphorescence, and to what 
cause every kind of it is owing, excluding from the exami- 
nation the phenomena of this class that are observed in liv- 
ing animals.” 

The prize will be a gold medal of the value of 3000 fr- 
(125f.) : and the papers must^bc delivered at the secretary’s 
office before the 1st of October, 1808. 

The term of the following question is prolonged from the 
21st of March to the 1st of October, 1807, in conse- 
quence of the change made in the period of the annual 
meetings, which will prevent a decision on the papers from 
taking place before January. 

Hibernation of determine by anatomical and chemical observations 

> and experiments, what arc the phenomena of the torpidity, 
that certain animals, such as marmots, dormice, &c,, exm 
pcricnce during winter, with respect to the circnlatiou of 
the blood, ^respiration, and irritability; and to investigate 
the causes of this sleep, and why it is peculiar to those 
animals.” 


Messrs^ 
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'Meatfrs* Bose^ SiWestre^ and Palisot de 'Beaa?ois hare New mcmbon 
lieen elected members ef the iastitate. Mr. de Beaurois, 
who succeeds Mr; Adanson, merited his success by his tra- 
In Africa, and America^ tiie fruits of which were the 
Floras of Owerra and Benin, already published, and that 
of the United States, which he is preparing for the press, 
as well as by researches concerning the cryptogamia class. 

These researches hare not only furnished descriptions of 
new species and genera, but more particularly a system of 
the fecundation of mosses and mushrooms, of which we 
shall gire a brief outline. 

Amid that dust of the capsules of mosses, which HedwigBeauvois’ss>^ 
considered as the seed, is a kind of nucleus, or little axis, 
more or less swelled, called by botanists the columella. In mosses^ 
this nothing has been observed but a parenchyma, more or 
less cellular ; and so it is represented repeatedly by Hedwig. 

In this Mr. dc Beauvois says he has perceived very small 
grains, which he believes to be the true seeds ; and the other 
dust, that fills the capsule around it, he supposes to be the 
pollen. When the capsule is ciliated, the set® by their 
motion compress the pollen against the seeds, to fecundate 
themj^ at the moment when they are about to escape. 

With respect to mushrooms his opinion is similar. The and of miwh- 
multitude of little grains, or dost, spread over the gills, or 
other parts of some, and included in others, as the lycoper* 
dons, which have been supposed to be seeds, arc according 
to him the pollen ; which in the same manner fecundates (hp 
true seeds, that arc contained within the gills, or part co- 
vered with this pollen, just as they burst from these. 

In consequence of this opinion, Mr. de Beauvois has New name of 
taken the liberty of substituting the term stheogamia, or ®**®**‘ 
uncommon fructification, to that of cryptogamia, to which 
the class is equally entitled, even on his own hypothesis, 
and which is certainly more scientific. 

Part of his Prodrome tPJEihSogamie is published, in Prodromu* of 
which ho has announced his distribution of the mosses. In ^iho- 

this he has some claim to impartiality; for while in forming 
his genera he^ejects the sexual organs of Hedwig, he takes 
no account of the columella, which he considers as the pistil. 

In the second part^ which is about tp appear, he has re- 
duced 
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duccd the number of gencnra of the mosbrooms to aiity, 
which he distributes into six orders. 

Seeds of the pa- In a subsequent essay he asserts, that he has seen on young 
^lal'through particles appearing to him similar to the seeds Of pa« 

the epidermis .rasitic funguscs, that are accustomed to unfold themselres 
of plants. Jq substance of the plants, underneath the epidermis : 

and hence he concludes, in opposition to Mr. Candolle, that 
theso grains pass through the epidermb, to lodge themselves 
beneath it. 

Mu^rooms in- He treats more largely on certain mushrooms, that grow 
SwnS?layeK°'^y layers from the top downwards, contrary to other Time- 
tables. This observation is not new ; but his opinion is ; 
for he considers each layer as a new mushroom, produced 
from the seed of the layer above it. 

The raphia of He has likewise shown, that the flowers of the raphia of 
f?orn^ihc*sag^o”^®^®^ differ too widely from those of tlic sago ti »'e of the 
tree. Moluccas, to continue them in the same genus of palms. 

Mr. deCan- An unsuccessful competitor of Mr. de Beauvois was 
Mr. dc Candolle, who, though young, has distinguished 
himself in vegetable physics, as well as in other branches of 
Action of artifi botany. Among his labours may be particularly noticed his 
plams.**^ observations on the action of artificial light, w hich, operating 
at flrst imperceptibly, at length effects a total change in the 
Pr^uction of habits of vegetables: on the cortical pores: on the produc. 

tion of oxigen gas by green lichens, which has been denied, 
The mUtletoe but the reality of whicli he has proved: and on the vegeta. 
jiot mistletoe, wliicli really attracts the sap of theupple- 

tree, but cannot draw up water, in w'hich it is directly im- 
mersed ; a fact of importance with respect to the cause of 
the ascent of the sap in plants. 

Pftrasltic fun- Mr. Candolle presented three memoirs to the class on the 
occasion. The first was on tJiose parasitic funguses, that 
develop themselves beneath the epidermis of plants, and 
cause several fatal diseases, as the blight in corn. (See 
Joiirn. vol. X. p. 225.) It has been supposed, that the 
seeds of this plant were introduced through the pores of the 
Their seeds in- epidermis : but as coloured liquids traverse these pores with 
pUnU bVtlic simple application does not Moculate the 

roots. ^ plants with these diseases, he conceives the seeds to be in.« 

trpdaced by the roots with tlie nutritious juices, and circu^ 
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late with them till they arrive at places suitable for their 
developcmcnt He compares them in this respect to intes- 
.tinal worms, vthich can subsist only within the bodies of 
other animals. From this theory, and the observation, that 
each parasitic fungus is capable of being propagated only 
in plants of the same family, he deduces rules of which the 
farmer may avail himself to avoid the contagion. Eighty. 200 speJ 
four species of these fungi were already known, and Mr. 

Candolle has added more than a hundred to the number. 

In a memoir on algie he has shown, that these marine Algar. 
plants have nd true roots ; that there is no trace of vessels 
in their organization ; that their whole surface absorbs mois. 
turc ; and that the greener they arc the more oxigeti gas is 
extricated 'from them by liglit lie adds, that the little 
grains, hitherto considered as their seeds, are merely cap. 
sulcs, and contain seeds much smaller, enveloped with a 
viscous matter, which fixes them where they arc to grow. 

^.nothcr unsuccessful competitor w'as Mr. du Petit- 
Thunars, who resided a long time, in the isles of France and 
Bourbon, and visited Madagascar. He has begun to pub. 
lish a Flora of these places, rich in singular ]>lants. Ills The sago tree 
observations on the germination of the n/cav, or sago tree, frtni"the palms 
which some have considered as a palm, others as a fern, and the ferns, 
have convinced him, that it ought to constitute a separate 
family, equally distinct from both. 

Mr. Ventenat has published the 50th number of his Gar- 
den of Malmaison, but ill liealth has obliged him to take 
some, respite from his labours. 

In Mr. de la Billardiere’s 53d number of his Flora of Afruitretem- 
New Holland, he describes a tree by the name atherosperma, megVapabU^ 
which he considers as belonging to the family of ranunculi, growing in 
that may probably become useful in France. Its nuts have 
the taste and smell of nutmegs, and it appears capable of 
enduring the climate very well. 

' Mr. von Humboldt, and his fellow traveller, Mr. Bon* VouHiunboldt. 
pland, continue the publiqation of the plants they observed 
in South America. The genus melastoma alone furnished 
them with sd inany new species, that they might have filled 
a separate work with them. 

They 
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Thdjr liaye ndt less enriched the edenee of zoologj. The 
condor has nerer before been so accurately described. Its 
size has been much exaggerated. 1 1 scarcely exceeds a metre 
(3 feet 3 in.) In height, or three or four in spread uf wing. 
Its general colour Is blackish brown; and round the lower 
part of the neck is a collar of white feathers. The male is 
Astinguished by a fleshy crest on the top of the head, and a 
white spot in the wing. 

Electrical ed of They likewise made some curious obserrations on the 
Surimn. gymhotus electricus. In the water it is capable of giving 
such a shodi to a horse, as to stun it, so that it falls down, 
and is in danger of being drowned. Mr. von Humboldt, 
putting both his feet on one just taken out of the water, 
felt an acute pain, that did not entirely go off the whole 
day. Slighter shocks induce a peculiar trembling, a kind 
of twitching of the tendons, different from those of com. 
mon electricity. The pain is more like that produced by 
galvanizing a wound. 

Mr. Tenon has given an important continuation of ifts 
Memoirs on the Dentition of the Horse. 

Jbfffiil remains Mr. Cuvier continues his inquiries concerning the ani- 
of lost animals, mals, that appear to have been destroyed by some revolu. 

tions of the globe. He has described five in the last half 
Oenus masto- year, all of the genus mastodontes ; the characters of which 
are to have tusks and a proboscis, and their grinders fur- 
iiishcd with conical protuberances arjbnged in pairs. In the 
plaster quarries of Montmartre a skeleton of one of the 
species described by Mr. Cuvier has lately been dug up 
nearly entire. 

Mr. de Bcauvois has published the third number of his 
insects collected in Africa and America. 

Mr. Vauquelin has instituted an accurate analysis of the 
iron ores of Fnuice, their products, the fluxes employed, 
and the scoriae, with a view to ascertain the causes of tiie 
defective qualities of the iron. These he attributes to re- 
of chrome, phosphorus, gnd manganese. He ob« 
phMphonis, serves too, that this compound, sublimed in the furnaces, 
bears much rescmblanec to that of the stones that have fallen 
from the atmosp)icre, except that these contain nickel also ; 

and 
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Mid he coHceiTes it not impossible, that the particles earned 
np from our furnaces may contribute iasomedpgree to their 
formation^ 

Messrs. Descotils and Hassenfrafz too have been examin- ^Spsny iron 
ing the sparry iron ores ; and the former ascribes the infu- 
sibility of some of them to magnesia, which the latter de- 
nics- Mr. Lelidrre has described a mineral, that has been A carbonate of 
hitherto confounded with the iron spars, which he finds to founded^wiaT*" 
consist of more than half oxide of manganese, near one them, 
third carbonic acid, only eight per cent of iron, and two 
andlialf per cent of lime. He has likewise described a 
stone, which he found in the island of Elba. This con- 
tains more than half oxide of iron, a little oxide of man- 
ganese, and the rest is s ilex and lime. Its crystalline nu- 
cleus is a prism with a rhombic base, its colour black and 
opake, its hardness a little inferior to that of feldtspar, its 
specific gravity 4. Mr. L. has named from one of Yernte^ 

the most memorable events of this century. [From the 
battle of Jena M’c presume; a mode of composing new names, 
in which we trust he will be followed by few of the real 
friends of science.] 

Mr. Baraillon having discovered some ancient pewter Ancient pevtoL 
vessels in digging among the ruins of the Roman town of 
lYcris, near Moutlu^on, they were analysed by Mr. Anfrye, 
inspector general of assays at the mint, and found to con- 
tain thirty-five per cent of lead. 

To the difierent modes of freeing alum from iron Mr. Sc- Method of frae- 
guin has added another, founded on its difference of solii- 
bility when contaminated with iron, and when pure. By 
dissolving sixteen parts of common alum in twenty-fonr of 
water, and crystallizing, he obtains fourteen parts of alum 
as pure as the Roman, and two nearly the same with that 
of Liege. This process might be adopted in the first in- 
stance in manufacturing alum, so as to enhance its value 
one third. 

It is known, that count Rumford adheres to the old t]ie- Heatavibntoiy 
ory of heat being simply a vibratory motion of the particles 
of bodies. As a strong objection to this has been adduced 
the production of heat by condensatiop, as if some sub- 
stance 


. 5 



•exivTinc stm. 


Heiting water 
Iw steam ap- . 
imed to soap- 
boiling. 


Impiovement 
in teilen and 
evaporators. 


stiuiee mre ttechanically pressed out of die pores of bodies 
thus diminished in bolk. In nnswer to tills he has shown^ 
thnt some cases of cooilensation are accompanied by the 
production of cold. Thus solutions of sereral salts, being 
mixed with pure water, lose at the same time both bulk and 
heat. The generation of cold by dissolving salts is a well* 
known phenomenon, and has been ascribed to the necessity 
of a solid’s absorbing heat when it is converted into a liquid : 
but here this explanation will not apply, as the solid is al- 
ready dissolved, before it is mixed with the water. . 

Count Rumford has likewise made a very happy ap[hica* 
tion of the process of heating water by steam to the manu- 
facturing of soap. He has succeeded in boiling soap to a 
proper degree by its means in six hours, which in the com. 
mon mode requires sixty. He conceives, that this saving 
of time is partly owing to the concussions given to the mix. 
turc of oil and lio by the heated vapour forced into it, and 
there suddenly condensed. 

He has also made a new improvement in boilers for heat- 
ing or evaporating liquids. This consists in adding to their 
bottoms several tubes, which descend into the flame, so as 
to be surrounded by it on all sides; thus increasing the sur. 
face of the bottom, without adding to its diameter. 


(In our next wc shall give an account of the Transaciiom 
of the Mathematical Division of the Class,) 


Correction, 

The Camera Lucida described in our Journal, No. 71 , 
p. 1, is sold not only by Mr. Newman, but also by Messrs. 
P. and G. Dollono, St Paul's Church Yard. 



A 


JOURNAL 

OF 

JJATURAL WIILOSOPIIY, CHEMISTRY, 

AND 

THE ARTS. 


SUPPLEMENT TO POL. XVU. 


ARTICLE I. 

Description oj a Vadunefor h itnrating and umbi/ung Quii K t 
idver uith other Subitanus, bp a Cobbi.si>ondim, 

SIR, 

The difliciilty and t( diousncss of the process of combiiu Combmatioa of 

ing prtre mercury v^ith mucilaginous or fat substances 

trituration w ith j postlc and mortar, so as to bring it to ^es uuiou'. 

that bUte of cxircinc djyibion, in which alone it can exert 

all its eflBcacy as a medicine, are well known; on arcotmtMpin^of icce* 

of which some have recommendid the use of a small 

tity of liowers of sulphur, or of sulphuretted oil, otheis 

that of rancid fat, each of which operates by its chemic al 

action on the mercury, and so far is at >aiiancc with the 

originiii intention. In forming mercurial plasters the use f fence mercu 

of some such substance as sulphuretted oil, or turpentine^ uelhjlpsdtfct 

has been found piCrticularly uccessaiy ; and owing to thistive 

perhaps less benefit has been derived from them, than the 

practitioner has expected. I trust therefoie an account of Machine for 

a machine, contrived to produce the etlect veiy speedily 

and with lltUe labour^ may not be unacceptable to many of 

your leaders. 

The apparatfts consists of a piece of cast iron, A, Plato bescnption of 
IX. Fig. 1. about two feet long and four inches wide, enr* app^TAiu*. 
ved BO as to form a segment of a circle of four feet radius. 

VoL. XVlIt— SwLuiaNT. r Per- 



3|tl APPARATUS FOR TRlTURAtlKO IfESCURY, ftc. 

!Des?rtption of Perpendicularly ta each side of segment la fi^ed an 
apparatus, additional piece of iron, B, by. otherwise; and 
another piece at each end, ipcUning in ihje, direction 
of One radius of the circle; so as to stand al^e itabput 
four inches, and form a box or trough. ^7 be mado 
to stand on legs, or be fixed securely in any simple framing, 

‘ at a height most conyenient for the person that works or 
attends the machine. 

A wrought iron pallet, E, is to be fitted accurately into 
the box, reaching from one side to other, allowing it 
only sufficient space to work e^ily backward and forward. 
The lower end of the pall^is to be made to fit the bottom 
of the box; but its lower edges must be rounded off con. 
siderably, so as to rise over the matter in the box, and not 
driTe it all before it. Its shape is more particularly seen at 
Figs. 2 and 3, which are on a somewhat larger scale, Fig. 2 
being the front, and Fig 3 the side riew of it. 

This pallet is to be affixed to the end of a vertical shaft 
or rod, F, measuring four feet from the extremity of the 
pallet to the pivot, G, on which it turns. The top of the 
rod may be secured by working through a chaff morliae^ 
which ^Will allow it to move backward and forward, but not 
admit any lateral motion. 

The piece, H 1, in whicli this mortice is made, is fixed 
to a cross piece between the uprights, K, L, Fig. 5 ; one 
of which only, K K, is seen in this view : and as this cross, 
piece moves on a pivot at each end, though it is prevented 
from moving horizontally, it is confined vertically only by 
a weight at the extremity ; which weight may be greater or 
less, according to the degree of pressure or friction re. 
quired. Instead of the weight, a wooden or other spring 
might be made to act on the head of the shaft at G ; but in 
general a weight will be found preferable. 

The pallet is set in motion by means of a rod M ; one 
extremity of which is attached to the vertical ^haft at F, 
where it works on a pin ; the other by coupling brasl^es to 
the crank, N, in the axis of a fly wheel, O. A perpen. 
dieular view of these parts, with^ the same betters of refe- 
rence, is given at Fig. 5. The place where the rod, M, Is 
^ attached to the vertical shaft, F, must be~- so proportioned 

to 
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to tho throw of the enmk^ tiiat at every revolntioii of the 
wheel the pallet shall mote backward and forward thik>ag[h . 
thh Whdjjtoxteat dl Hhe^oxi to which a cover may be 
fitted, iMVa longitudinal aperliire sufficient for the shaf^ 
as sh.own at Fig. 4« 

If&e mercury, ant the composition with which it is in.. Modejn which 
tended to be fiibtedj being placed' in the box or trough, half 
wn one side of thO pallet standing in the middle^ and half on 
the other, the fiy wheel Is to be turned by its handle, P, 
as in common operal||n8. As long as the mercury remahiB 
in a fittid i^aite, by Wy^rMiy it.will follow t^ pallet to the 
centre of the box; knd as some portion will, mix with the 
composition at every turn, the whole will soon be com« 
pletely blended together. 

I'his apparatus is particularly adapted for combining Purtirvilarly 
mercury with a composition of sufficient tenacity to form 
a plaster, which cannot be done directly in the common 
way ; so that it is necessary first to subdue the quicksilver 
with turpentine, or sulphuretted oil, and then to mix it 
w»a piftster previously melted. But with this apparatus 
dSe plaster is softened, by the heat generated by the friction, 
iad the power is suffici^t to mix the mercury with it directly; 
and this both intimately and speedily. 

It is almost superfluous to say, that the apparatus need Applicable tl * 
by no means be confined to the dimensloj|p here given ; and 
by enlarging them it may be adapted to various useful pur. 
poses, which will readily suggest themselves to you. Where 
this is done, however, it might be found necessary to steady 
the horizontal piece, H, I, by allowing its extremity U to 
work between two uprights. 

1 am, 

SIR, 

Your obedient humble Servant, 

W. X. 

Ji%20, IfiOSr. 


Y« 


A Memoir 
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II. 

A Memoir on Two new Qaeets of Gttivanic Co$ida^orSf 
Mr* Ermait. 

(fiondudedfrom p. ^4t9.) 

Sect. It. Of Conductors^ ihatj i» establishing a Contatt 
between the 7hso Poles^ insulate the positive Effecty 
tthde thep continue to propagate the negative Efeetricitg 

^ HAVE placed in a fifth class tl%ie substances, wMeh^ 
applied to either pole separately, act as excellent condne. 
pole separatdy, tors, but which, interposed betvveen both poles, Insulate 
negative, ^wiien positire effect, without dibcoiitinuing to be perfect con. 

they sre in con* doctors of the negatiiTe'. A ^ish to realise all the combi- 
junction. nations possible in closing the galvanic circle, excited me to 
examine a great number of substances, in order to find 
some one that should come under this description. My at- 
tempts were long ip vain, because the analogies that guided 
Flame of phos* my research were very imperfect; and 1 did not discover 
the property in question in the llaqie of phosphorus, bftbre 
I had found it unquestionably to exist in a solid body. This 
body is alkaline soap of every kind, provided it be in the 
highest state of dryness possible: at least 1 have found no 
perceptible diflerence in thg electric eftects, whether it were 
composed of ve)(etab]c oil or animal fat, converted into 
soap by pure soda, or soda mixed with potash, and pre* 
pared for pharmaceutical pu I poses, or the uses of the arts 
and domestic economy. All these soaps exhibited the ef- 
fects I am about to describe, provided the essential condi- 
tion of their being desiccated as much as possible were 
fulfilled. 

Hard soap, per- A prjsm of hard soap, completely dried, and applied to 
piled to^ither ®***^®^ the>poJes of a galvanic pile, conducts all the 
pole, IS a con- electricity of that pole into the ground, and produces a 
doctor. maximam of electric intensity at the opposite pol^ In thia 
respect there Is no difference between the Ywo poles, and the 
soap acts as the most perfect conductor would do. Of this 
I convinced myself by measuring with Volta’s electrometer 
the divergence produced at each of the poles by the coutacf 


phorus aud 
soap. 
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of metal) a wet finger, soap wetted at the point of contact, 
and soap perfectly, dry; and I found them all equal in 
^ degree* It will soon ^pp^r why, notwithstanding this, 

!tao shoik II obtained op, employing a prism of soap, unless 
it be wetted at the g,oint of contact. 

If now two wifd, issuing from the two poles of the if a wife from 
pile,' have their extremities fixed in a perfectly' insulated 
prism of soap, into which they should penetrate a few lines, an insulated 
no remarkable etfect is perceived : that is to say, after having [he*^circid?will 
brought the two pole|^o the same intensity, by applying to not be com- 
tihsBl an insulated mmnilic rod, the electrometers of the^^®^®^' 
two poles will act as they did before the inti|ventioa of 
the and when a stratum of air insulated them per- 
fectly with respect to each other. But the instant a free if thh soap be 
communication is established between the soap and 
ground, the positive electrometer exhibits a maximiim^ of dMtp;city 
^divergence, and that of the negative side loses all signs of it. 

• 1 -1- • X? I. j V X 11. 1. j 1. *ofl;butnoithc 

precisely as if a communication had been established be- poshlTe. 
tween the ground and the negative pole itself. Consequently 
the soap, which insulates the positive effect, is a peffect ^ 
cesHuctor for the negative ; to which it throughout 
its whole extent, for if yon touch the stm^PM'th a fine point 
ever so' imar the place "into which the positive wire is in- 
sertedji it is impossible tq take from it any portion of elec- 
tricity, so perfect is the insulation of this pole. 

A very striking proof ^of this paradoxical property b, Touching the 
if one finger' be applied ter the wire of the positive pole, 
and another finger wetted to the soap, no atiock is felt, finger and the 
and the electrometers do not show the least chango in their ^ 

r , does not form a 

respective divergencies. But if the expenment be repeated communicar 

by establishing a communication between the positive * 

and the soap with both fingers wetted, a very perceptible be wet a s^ck 

shock will be felt, and the two electrometers will arrive at^* 

fin equal and a very Wtsak degree of intensify. 

These fatts are sufficient to establish the existence of this 

fifth 'class' of substances; but on pursuing our Researches 

farther we'tnddl'^ith many interesting phenomena. 

'to discern Cme the better, the continuity of one of. the An apparatus 

wires s'houhl belnterrupted, afili ah apparatus for extricating 

' ghsses be interposed between its parts. In this case no forming part of 
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dminisnotaf- 

4vei) If a wet 
oonductor be m 
contact with 
the soap and 
negative wire. 
But the circle 
is completed by 
the least wet 
between the 
soap and post- 
tire' wire. 


A coin damped 
pn one side 


Ke dnid but 
water produces 
this effect ; 


and it is decom* 
posed m the 
process: 


so that the ef- 
fect ceases 
when all the 
water is do- 
composei. 
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chemical effect will be perceWed) the imulation of the 
positive wire being an insurmoontable obstacle to it If 
now a little aponge, or a piece of elothjr be wetted with 
water, and placed in contact both with the negative wire 
and the soap, every thing will remain as before, and there 
will be no trace of chemical decompoEitl<m. But the md-« 
ment this wet oonductor is so placed^ as to touch at the 
same time the positive wire and the soap, gas will be ex* 
tricated in iprrents, and the electrometers will indicate tho 
Completion of the galvanic circle. Thus the smallest quan* 
tity of water Is sufhclcnt, to destroy at once the anomaly 
of insulatio^ which characterizes this substance, and con* 
vert it wholly into an excellent conductor. I hi^fre* 
quently seen this effect result from the simple application 
of a piece of money, which I had damped on one side 
merely by breathing on it, and which I afterward placed 
on tlie surface of the soap, and in contact with the positive 
wire; while the same piece of metal, in the very same 
position, produced no eflect in its usual state of dryness. 

I know no fact, where the indispensable necessity of 
water in a galvanic action declares itself in a more astonigh* 
ing way : for the property of converting the whole mass of 
soap into a perfect conductor for the two poles in com* 
munication, by the contact of the positive wire,' belongs 
exclusively to water, and is not, as might perhaps be sup* 
posed, n property of fluidity in general. Mercury, naph* 
tha, oils of every kind, and other liquors not gqueous, 
poured into a hollow made in the soap at the spot whero 
the positive wiic is inserted, produce not the least eflect. 
It is very remarkable too, that»mter thus applied between 
the positive wire and tiie soap undergoes the same chemical 
decomposUion as Jn the apparatus for decomposing it. In 
fact, according to the nature of the metallic wire, with 
which the water or wet conductor is in contact, either an 
OgMe will be produced in abundance, or a gas, which is 
easily discenilble by tbe froth it occasions, Bence it is, 
that the time during which the interposed niiljkter produces 
to eflect is always limited, being in the dimot ratio of the 
dpiantity emplo}ed, and the inverse ratio of the intcnsily 
^ the pile: but in all cases both the clcctromctrical and 

chemical 
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rh€mical effecti^ which depend on the presence of wnteVf 
continue decreasing) and soon cease entirely^ when all the 
^ water at the points of contact is decomposed. From that 
moment the soap resumes its characteiistic property, and 
insnlates the positire dectiinty. 

It n ill be proper to introduce here an observation ©f^^ 

• ^ i. . moisture in the 

some importance to the success of experiments of this kind ^ap therefore. 

They who would repeat them without being able to procuie 

prisms of soap exposed to the air for some years, or com* atfir<}t,thesoap 

pletely dried by Ac action of an oven or a stove cautiously 

conducted, might bo tempted to accuse me at first of not 

having seen clearly ; for a communication bein| established 

betwei||S the polar wires by soap yet damp, both the elcc« 

trometers and the apparatus for decomposing water will 

begin by indicating a more or less perfect completion of 

the galvanic circle. But the part that i^ater acts in these 

phenomena perfectly cxplalas this want of success. It is 

the portion of free water, interposed in the damp soap 

between it and the positive wire, that in this case conceals 

the characteristic property, by which this substance belongs 

to tike fifth class. To evince this nothing more is necessary, effi cc 

than to ^•'fier a few moments to elapse; the water foreign ll^ahtne7tiU 

to the conditions of the experiment w ill be consumed with wuer m 

more or less rapidity, acoording to its abundance and the the wire^s dV 

energy of the pile; and then the whole of the soap will 

insulate the positive electricity, while it will serve as a con* 

ductor to the negative. On taking out (he positive wire, 

that has thus been inserted into damp soap, the point will 

be found oxided, if the metal be of a nature to admit it, 

which never takes place in soap perfectly dry. It ia scarcely Though the 

necessary to add, that, if this wire be cleaned, and 

ed into any other part of the damp soap, the same excep* again, if the 

tion to the general rule will again recur, since in this new te"a ^h***!? 

point of contact the conductor will find a fresh portion of 

free water. The oxidatiom of the positive wire in damp cewation 

soap might lead to the supposition, that the insulation 

the poridve pole is owing to the production of this non* oxidation of the 

coadocting coai« But the contrary may be proved by enu 

ploying platina wires, which exhibit the phenomena In 

q^uestion, as soon as the water interposed by chance or 

design 
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deiign is consumed on tiie posltlTe side by the chemical 
action of the pile, without exhibiting thealighiest trace of 
oxidation^ Besides, the wires most easily oxided show no 
appearance of oxi<ktlon, when they have been employed 
to estabtish a communicatioii between the ppsitire pole and 
a prism of soap perfectly dry. 

The water must An experiment of importance on other accounts shows, 
wM? mtur must be applied to the precise point where 

tiv« wire the positiye wire touches the soap, in order that the posirirb 
effect may bo propagated as well as the negathe. Let A B, 
Plate IX. Fig. 6. be tno prisms of soap perfectly dry. 
Into each introduce one of the polar wires of the pile, and 
then connect them together by a si ire C, forming sfl arc 
from one to the other* The electrometers of the pile will 
indicate a complete insulation of the positWe pole ; the con« 
tact with water of either of the two prisms, or of the in« 
termediary arc C, will couhiantly discharge the negafWo 
electrometer, and'earry the positive to a maximum of did* 
▼ergencc. If now a wet conductor be applied between thw 
Wire of the positiTe pole, aud the prism A, into which it 
inserted, the electrometer will indicate, that the prism, 
and likewise the whole of the intermediate arc C, belong 
to the positive pole; since oit touching these parts of the 
apparatus the electrometer of the negative pole is made to 
diverge, and the positive «^ide is discharged. But the 
prism B belongs wholly to the negative pole, and on 
touching il dh orgeat es are produced the reverse of those 
that occur on touching A. The ciitle therefore is not 
completed : and m fact, if an apparatus for decomposing 
water be interposed, no chemical effect takes place; while 
on touching the two prisms at the same time a shock is 
felt, if the fingers have been wetted, and the pile has a 
certain degree of eaetgy. In all cases the simultaneous 
contact of the two prisms excites in a prepared *frog very 
stremg contractions. But ail these effects, which depend 
on the insuli^tion Of the positive polo, cease, and Instead of 
riiem gas is produM in the interposed apparatus, the mo- 
ment a second wet conductor is appl^ to die point where 
the intenpediate arc Q touches the prism B, because it is 
at this pefint, that the arc C exhibits the positive effect. 

It 
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It is dcddfidly shown therefore by experimeat^ 
htmiiditf of the whole mass of soap 'goes for nothing in 'parts°<tf th" 
these dfdito)' and the precise point at which the water should' mass of soft]» 
be (nterpos^ is indicah^ with the greatest precision. ^eca. 

IrcanilLOt *help invithig' those, trho strictly refer all the Difficulty of 
phenomena of the pile to a material and effective 
tlop of the electric fluid, maturely to weigh this experiment non by the » 
without prejudice ; fdr in this way of expljilntng them the sijJgtefluW * 
phenomena of ihe fifth class can arise only from a greater 
diyfficulty'the fluid experiences, when it has to enter into 
the mass of soap, while its exit is infinitely more easy. But 
how comes it then, that the positive pole is so completely 
char|^ by touching tho prism A, before the interposition 
of wet conductors ? Here certainly tlie electricity of the 
grou||dUnust have entered iiito tho prism B through the iru 
terfliHiate arc with the greatest facility. And why does it 
not enter in' the same manner into the pri&m A by the posi. 
tivo pole? 

* For my part I have not yet entirely renounced the hy- Water perhap* 
pothesis, that the eflicacious cooperation* of water in i^e i^o zon^ 
physical and chemical eflects of completing tho galvanic of oppewite 
circle is intimately- connected with the property it has 
dividing itself then into tw^o zoncs^ one of which exhibits 
electrical eflects the reverse of the other. This mechanisin 
of electric partition, this polarity of water and all humid 
conductors, announce themselves in such a striking manner, 
when we apply them to the soap, that 1 can scarcely be« 

Ifeve the' physical and chemical eflects produced by com« 
pleting the circle through the intervention of humid con. 
ductofs are not owing to this very mechanism. Whatever 
may bb tiie fate of this hypothesis, the developemcnt of 
which would lead me too far from my subject, the follow* 

Ing facts appear to me deserving of at^ntion. 

The pita aUd prism of soap being perfectly insulated, let |^*becow^ 
die wire of the pegiitive "pole be inserted into (he soap ; the soapu? 
and die' bther extremity of “the prism be* coppccted with 

by of a thoroughly wet hempeb wMsuingi 
strMg dx^’br sbvdi inches fdng. It is obvious, that from 
this interposition of 'a^' wet^ondiictor between the soap 
gnd the positive pole tll^ gatvanief circle must bo cothpleted ; 

2 as 
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as in fact the electrometers and the apparatus for decom* 
posing water show. If now two gold leaf electrometers, 
be placed in contact with the two extreme portions of 'the 
wet conductor, we shall find, as long as the circle continues 
eftetively completed, these two electrometers will exhibit 
the end of the opposite divergences; for that which is neaiest the soap 
•oiip*w"ueic-*** diverge negatively, while that nearest the ]^ilc will 
hibi^ negative 'diverge positively. This may be proved by touching that 
ot^erend’p^- string nearest the soap, by which the electro* 

live. meter contiguous to it will be discharged, and the charge 

of the other electrometer will be considerably augmentod ; 
but the reverse will take place, if the part of the wet string 
nearest the pile be touched. The partition of electricity 
into two opposite zones therefore is beyond a doubt. 

ITths wet string Now let the positive side communicate with the soap*^ by 
means of a wire, and let the wet conductor be mte|j||t|fed 
andthonega- between the soap and the negative side, the circle will not 
be completed, and no chemical effect will take place, as has 
clertnuticswiH already been observed. But neither will the string exhibit 
not take place, electric zones: for if two electrometers 

be applied to the two opposite ends of this string, they will 
both diverge in the same direction, and In the same manner; 
and by touching tbe string in any part both will be deprived 
of their divergence. Now to destroy this homogeneousness 
of electrification, and communicate to the string the most 
fill a wet con- decided polarity, it is suificient to apply a wet conductor 
soap and the wire of the positive pole; for 
the «oap^^n(! moment its interposition has completed the circle, the 
the posit iv< electrometers at the ends ot the string will diverge in 

opposite directions; by dischaiging one the other will be 
charged; and this partition of opposite electricities will ro« 
main, as long as the apparatus for decomposing water con- 
and this elfrrt tinufls to indit»te, that the circle is complete. This com. 

®f t**® ®*W5*® partition of tjbe zones will cease 
Jatter condur- at once, if the wet conductor applied to the wire of the 
tor II temoved 1 , 0 ^ removed. I could wish, that otiier natural 

phtimpphers might be str tel; Uko me with the singulaiity 
QMfa accordance of effects, tbe importance pf which 1 
mSk 1 foresee, if it bofartiicr pursued. 

Soap will sM Among the namerous combinatiods I have tried, to as* 
asaoomias^g j 
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certain widi ^some precision tbe particulars of the phenji^ tned'nim be- 
inena, afforded bjr aoap applied to the galT jtidc 

pihy Ilbaye obsehred nothing, Ibatls not coinpletdy ex^^cmpleiiqf 
^ plained by the definition of ^conductors of the fifth tlass- 
Thna a' prism of soap applied to the positive and negative 
extremities of the two piles, each erf which has the same 
nlUdber of plates but in an inverted order, connects these 
pil^ completely^ as long as the object is not to complete ' 
the galvanifi cirde; and give to their poles the same diver« 
gences,^ as if they were connected by a perfect conductor. 

Jj^tkto obtain the physiological or chemical effects, that without a tiec 
re^rethe completion of the galvanic circle, a wet t^e posSv^ 
doctor must be placed between the prism of soap and the pole, 
positive pole. If this interposition were made at the nega» 
tive jpole, it would have no eifect The reason why 1 men. 

experiment, which is only a corollary from what 
has bbeh already said, is tp point out a very direct solution 
of a . point of theory, on which philosophers differ, that 
may be dratfn from it. 

It has been asked, . what kind of electricity belongs ex- This leads to a 
cifisively to each of the two different metals of the pile; 
opinions have been divided on the point. They who as. ther the sUv^ 
sert, that the elements of the galvanic pile are silver, * 
wet conductor, and zinc, ascribe the positive electricity to itate.^ P^saive 
the silver. They on the contrary who maintain, that the 
proper combination is silver, zinc, and a wet conductor, 
consider the zinc as the metal charged tvith positive elec- 
tricity. 1 have hesitated some time between the two parties, 
for want of a direct unequivocal proof, and from unwil. 

]|ngn^s to sacrifice my scruples to the authority of Voita 
himself. Now it appears, that the properties of conduCl. 
tors of the fourth and fiM classes furnish the most direct 
and palpable means of deciding the question.' Among 
several other analogous proofs, the following is one of the 
most cwMcnt, and sjidst ea^y to be exhibited. 

^B^eex| the last piair of plates o/ zinc and silver in any A pSeeeofdrv 
p|k^.^ {^.e, ;a. slice of geHfectly dry soap, 

^tween poles by the interposition the las: two 

of ail apparatus for chcmkal 

plfect will be produce^k With a camel-hair pencil lightly 

moisten 
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tfjlwsirfe next ino^toa. that surface of the soap, which is iaj^ptact vith 
;» Jth/i the isMre^ andagAm fSstalbJishA communlf^tion betw^^ 
|am: two poles : atili it will be the sune. Bat tho momont that 

sherinc tb{»,soap is moistened. OA the side that touches the einc, the 

weusa , the pile eheioicai and physiological effechi will exhibit themselVes 
The zinc ther^ JKow as we have already found, that a wet condnCf 

'ibreis in the tor ia efficacions between the soap and fhe positf^ve side 
positive zute. it is demonstrated beyond controfcn^, that it % 

' the zinc, and not the silver, which constitntes file positive 
agent In the pile. > ^ 

I know not at present what other substances bel^ 
to our fifth class. It appeared above, that the flame of 
phosphorus must decidedly he referred to it. Frequently 1 
Aiilmt jelly indications of the same property in animal jelly 

and ivory have reduced to a certain degree of dryness, as well as in ivpry : 

but other masses of these substances exhibited these phe- 
Wg to this noroena^in a very equ^ocal manner, so that I refrain from 
^ deciding upon them, and at present shall only motion aoap 

and the flame of phosphorus as indtuded in ^li^^ass. 

Many supposed It would.be interesting to examine, with a view to Ait 
classification, a great number of substances, which haivo 
Viiped. been considered as nonconductors, because the galvanic 
circuit is not completed by their interposition but it is 
now completely proved, that this test is insuflicient; and the 
argiunent in favour of the nonidentity of galvanism and 
electricity, taken from the mode of action of flame,, shows 
that errours of this kind may prove dangerous to ' the 
theory. 

Why Us icc a ’J'h^ field of observation here opened may prove fertile* 
water afw^lar general results for the chemistry of electricity. By 
conductor, atid what mechanism of action is it, that ifater, so far divested 
iSowndS!lor*? of. caloric 9k0o bccomo solid, perfectly insulates the ef- 
fects of galvanism, as I have elsewhere shown; that after- 
ward impregnated with a certain quantity of caloric in the 
, liquid state. It transpnbs Aesc efects'wi^ certain i^odifica* 
tioits^ .diyidingr Itself , into twp^^ xones, one of whicii 'l^a 
^glpiictpr ef positive, the qAer ~^of negative ^^^CjutyV 
iSlu^bat li^y Ais same Vatdr, In ^itssfflg fo. ibe‘tflmic 
" sUte by^an excess of. caloric, return again lo the class of 
perfect nonconductors, as bsay easily be proved, by re.^ 

cpiving 
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eelving bet^^n the two polar wires of a pile, forhiisbed 
with its^dectrometer, the carrent of Tapo^r from an colipile 
near the orifice, where it has its whole transparency, and 
is free from all mixture of iresiquiar tapour and precipitated 
wa^r ? When by a welUmanaged heat thoroughly dHed Soap when 
soap is brought to a cdn^derable degree of «oftne 8 S,^ this 
satetance likewise undergoes a gradual change in its faculty 
4;^ nonducting the electricity of the pile ; mA the nearer it 
approaches agitate of liquefaction, the more it loses the 
property of insulating the positive electricity in completing 
circle between the two poles, so that ultimately we 
perceive evident traces of the decomposition of water in the 
interposed apparatus. Other substances lead to chemico. 
physical researches not less Interesting. Sulphur is a non- Suiphar audits 
conductor ; so is its flame. Phosphorus and amber arc both flame conduct, 
nonconductors ; but their flames are conductors. Here is amber do not, 
one anomaly. Bui how again are we to account for 
diflureoce te|^ese two conducting flames? Why, in closing but opposite 
the circle jiPpreen the two poles, docs that of phosphorus electricities, 
iasulate the negative effect, and that of amber the positive ? 

It is very probable, that all these varieties of action are pediaps die 
intimately connected with the chemical affinities of the 
C|)emen|s of the ulectric fluid; and we may flatter ourselves 10 the chemical 
with the hope of someday obtaining results of Importahce, 
by sedulously varying and analyung these facts. Lest how.. 

SfOt I should be^cused of exaggerating the importance of 
tibusse phenomena, an deferring their explanation, by way t>f 
cencluding I will mention some hypotheses, which havefor- 
lUttly guided my researches, but which no longer appear 
plansible tp^me, since the facts that have presented them- 
selyes to, me have Ibecome more numerous and diversified. I 
relate these only to show, that I have sincerely endeavoured 
to lay open the whole subject, so as to reduce it to a simple 
«isthisall?»» 

^conducting flames, which in completing th^ circle in- Hypothesis diat 
negative efleet, owe tiiis property to a stratum of w deposit** 
ollii^^w]^ch,^form^ of its elejmootary principles in the act>wire. ^ 
I^i0mbu8ti<^9 1^ dj^osite^ on the negative wire, renders 
ft imprnpmeabliQ to thejdecbric fluid? Carbon, hidrogen, 

Mdoxigen, in fact in most substances, which by their 

^ combostiott 



Ivcw CLASSES OF GAI^tANlC C037DUCT0BS. 

« conltaitioil exhibit the pbenomenon of iiegattfe insulatlort. 
It is natural too, that this Dil«formuig combinatioti should 
be produced at the negatiTo or kldrogenating pole, and dot ^ 
at the positiTh, where, on account of the oxidation that 
takes place, water and carbonic acid must rathei be Ibmi- 
edw Do not the fuliginous ramifications, that expand much 
Borealmndaiitlj from the negative pole, owe their existence 
to this oletfication, which detains them, renders them dkOkre 
compact, and feeds them hy a continufdlj renewed com* 
busdon ; while on the positive side the more perfect oxida« 
tion causes them io disappear in gas and vapour, before 
they have been able to etpand themselves ? 

Stf^tiotbe This specious hypothesis involves the following difficuN 
thecauke, The fiamc of the purest hidrogen gas insiifatcs the ne- 

gative effect. Now where shall we find in this the carbon 
necessary for the formation of oil ? On inspecting a thou* 
sand times, even with a microscope, tiie negative and posi- 
tive wires perfectly cleaned, and kept a log)#thne hi the 
flame of alcohol, I never could perceive theHISlbt difference 
between tbrir extremities. Besides, on bringing together 
with the greatest possible dexterity the positive and negative 
wires in the flame itself, a spark is constantly perceptible. 
Farther, both the electrometers and apparatus for decom- 
posing water show* that, the moment any hlamcnts^ of the 
arborescent soot extend from one wire to the other, the 
galvanic circuit is ccunplcted; which would be impossible, 
if the negative wire were rendered impermeable to the elec- 
trie fluid by any non conducting coating. Lastly, how 
can it be supposed, that such an insulating coat should be 
formed in a single instant over all the surface df a disk of 
several Inches, held two feet above the flame ? The catfse 
of the phenoflienon then, which all these facts have placed 
before us, is not so superficial, aS the hypothesis supposes. 
Hypothesis, fhe following is an analogous hypoithesis, which likewise 
^ formed respecting the mode of action of soap in Insn- 
the positite eff^ts. The positive wire of Ae pile is 
^ oxigenation, as tte negative is of hldrt^ei^flon. 
•“fl then the alkali of &e soap bh neiflratlhed by the'tmtiet 

V of the acidifjring wire, tiieofl, or fat, will be set at liberty^ 
and thus hsuiate the positive pole, the conductor of which 
- It 
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K Bttnrouii4iiv Indeed I haye foand, iiAt; ini an rtcdlttflte oa imt 
.aoInfioBbf soap diluted with neater, a manifest sepahltfcm 
- of tte oleaginous base of the soap will be effected after some 
and it will be deposited on the wire of the posKiTe 

pole. 

.mift fact is certain : yet it is easy to show, tbatthc Xy- Yet this etnnot 
pothesis to which it Sbnres as'a base Is hot less manifestly in ufe^phcno^^ 
IMtilidicdon with soriwal particulars of the tihenomena, na. 
which it Ought to explain. In reality, when several prisms 
of soap, connected together by intermediate arcs, are ex- 
posed to the action of the pile, there is no doubt a partial 
insulation with respect to each point of insertion that cor. 
responds with the positive effect : but we cannot thence 
conclude, that this insulatioB is absolute, since the negative 
pole may bo acted upon through all these prisms, and all 
the points of insertion of their conducting arcs, so as 
to tube from it its charge. At the points of coniaiit of the 
positive wires therefore there is no absolute obstacle to the 
passage of th^ electric fluid, and the hyfmthesis of an insn. 
lattng coat of oil falls to the ground. Besides, ^perfectly 
dry soap the positive insulating effect displays itself the in- 
stant it is applied, when no^precedlng chemical decompose 
tion can have taken place. 

On this hypothesis too how we shall explain the produc- Farther difficul* 
tion of the same effect by the flame of phosphorus ? Must^*®* • 

we recur to a new hypo Aesis to account for this single fact, 
and say for instance, that^ere the oxidihg action of the 
acid in the state of vapour, being produced with more ener. 
gy at the posidSre wire, renders it impermeable to the elec, 
trie fluid ? But this hypothesis would be equally untenable, 
since platina wires exhibit the phenomena of positive insu. 
lation as well as any other metal ; and tiiis effebt manifests 
itself the first iWoment of contact e^acily Hi the same degree 
as after the long-continued action of phosphorus In ignition. 

Beside on'thts supposiflonjt wcAld be ^fficnlt to expbttn, 
why imlpbur does same efibet 

' 1 ani perSuadecl .IhWt these hypotheses areTheesum 

cmm^llj^y ofroneoUs; flsat t^^oaUso of the phenomena' we* 
ImVe'dltcassed llflfiseper/'aiid is purely chemical; and that shown. 
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no|be Jibt^ to explain |]f^ ;tiU fap^ have jbeeil 
tfaoroogliliy studied, tfaftl faftt y^t be^ Ir my p^Wisr^. 
Cfasiification of Meantime I would propose, for copyeoieiicc;, tbefollow** 
io§ claBBificatioii.ftBdjiomenclatare. All substances, appli'* 
s^j. cd fo die poles of the pile are either, Cl^s 1, tmulutfyrs ; 

are coiid,a^tors» The latter are distbiguishable into, 
jpei^/ecf a)ndn€iorfi ; aod J^erfect .cpndi^forti* 
The imper foct are,. Class 3, hipolqf^f^fQt con4u^^ 
ISass 4, pdsiiioe unqwiar : and Cl^ 5, negutmi 
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Inquiries canearning the Oxidfstiom of Iron ; by Ma. Darso. 


(Conduded'from p, 2B0.^ 

FsrtlM^ differ- I DISSOLVED six grains of 4roii in muriatic acid witiboui 
•K^^f Iron ^ sej^rate vessel,' six ^yains 

bynulphnietted of red oxide, whi^h I saturated with sulphuretted hidrogcii. 

Four hours after I precipitate both these solutions by an 
alkali, and 1 found, that the precipitates of the green 00* 
lution' by sulphuirctted ludr^b^n passed to with the 
greatest rapidity. On pouring off the supernatant fluid, 
and jetting water fall from some height on the oxide, it 


turned red immediately ; but the precipitates of tliq other 
solution resist this trial. The gre$^^ 0[}ddo by sulphuretted ' 
hidrogen^ redbsolvedja muriatic acid,! precipitates red ; or 
at least it docs so after two solutions. The common gmieen 


oxides of iron, when recent, retain their co|ear even dftec 
being rcdissolved in u^s five or six times. The reason of 


this no doubt is^.tbsd^ in the eoip^on green solutions of 
iron tlic hl^pgen cotubines with the iron ^ die state of nas- 
cent gas, or vei^ dense, and fomi^XiAbroaolid cpmbina* 
lion, tlian that into which die hi^ogen furnished by sul- 
|4i|srettc4 Udrogen eaterj|^.¥riih;thV^^ 

The green 0X-. If ^ green ogj^ ef j^^j^ JMdpirets,. afl I supipoin, it 

^ to j^nnt |nr iSM itf» intern f/alta of 

• f^tuntioin iren stode^o by i^c^ut^tOi 
ibiw^. ji^ ^tbat bidrtt^ ciuMbbnA with mg^pf jbrdkeiioltld 

■lieToiittUised spontoneottsly «t a beat abete Ip** [Ml” F.]. 

. Almoat 
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Almost all tho combinations into which hidrogen enters are 
decomposed in the same manner, particularly when they 
,nre dissoUed in dialer; as sulphuretted, phosphuretted, 

«nd carbu retted hidrog » All the vegetable acids likewise 
arc decomposed spontaneously, when they are dissolved in "* 

water : and alcohol diluted in water is the same. The at* 
mospheric air has no more intiuence in these phenomena, 
than it has in those of fermentation and putrefaction. All 
these operations require open vessels, because they evolve 
diiferent gasses, which, if they were coulined by any pres- 
sure whatever, would check the progress of the operation. 

The experiments related iii tiiis piper I cotisid, 2 r only as These expert 
the outlines of a more extensive and deeptT invest: nation ; [radio 

* , ^ ' farther inquiry. 

but as dillcrent circumstances have already obliged me to 
defer this research for one twelvemonth, and it is very 
doubtful how much longer it may be, bciore I shall b.'.uble 
to enter upon it, 1 was desirous of announcing these facts 
to the chemical w'orld. 

Corollaries deduaible from the preceding Facts. 

1. All the oxides of iron soluble in acids arc red: and Infrrences from 
though their proportion of oxigen varies from 1.5 per cent 
to more than 50, they are not distingeishuble from each 
other by iiny means hitherto employed In chemistry. 

The white oxide of iron is a salt with excess of oxide. 

3. The green oxide is not a peculiar oxide, but a Iiidru. 
ret, or a combination of the red oxide with hidrogen. 

4* The atmospheric air has no influence on solutions of 
iron, at least in the ordinary temperature of the aimos^ 
phere. 

5. The saturation of iron with oxigen In its oxides does 
not destroy its magnetism, as hitherto has been asserted. 

Every oxide of iron is magnetic, or may become so without 
losing an atom of oxigen. 


Note^ referred to, p. S34. It has long been observed, Magnetism of 
that the magnetism of iron is weakentnl or disappears alto- oTdestro^^^ 
gather in its oxides. At diiferent periods this phenomenon us oxides. 
VoL. XVH.— Supplement. Z . has 
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Thi» inconsis* 
tent with some 
£u:ts. 

Oxide at a 
maximum 
magnetic. 


Guyton. 


Supposed has bees differently explained, according to the manner it 
causes of this, metallic calces were considered. Prerious to the 

Xossoi pblogis- pneumalic theory, the magnetism was ascribed to the pre*^ 
fence of phlogiston. After the labours, of Laroisicr had 
txigenatifn. shewn, that the formation of metallic calces was owing to 
the combination of oxigen with the metal, chemists naturally 
inferred, that the oxigen destroyed the magnetism : and as 
on the other hand facts seemed to prove, that magnetism 
was annihilated in oxides highly loaded with oxigen, it was 
established as a principle, that oxides of iron at a maximum, 
or red oxides, were not magnetic. 

ThisiiMonsis- This principle, which docs not agree with the fact 1 

with some related, . embarrassed several philosophers in ex* 

Oxide at « plaining certain phenomena. The celebrated Baron von 

magnet^ Humboldt, who discovered magnetic polarity in a serpen. 

tine, could not account for this property in a mineral, 
which appeared on analysis to contain only siiperoxigcnated 
Tbtr domed br oxide. On this occasion Guyton observed, that the term 
Guyton. superoxigenated, employed by the Baron, was inaccu. 

rate, for these two properties of being magnetic and super, 
f xigenated were incompatible ; and that the magnetism of 
the Saxon serpentine, aud of othci minerals which do not 
afford green oxide by analysis, should lead us to suppose 
Kauy'sinod^ of intermediate oxidations of iron. Mr. Ilaiiy, tlie learned 
thl^restttiaiion philosopher, to whom magnetism is indebted for 

of magn^isRi Tery perspicuous elucidations, has likewise suffered himself 
to be led away by the chemists ; and, endeavouring to ac. 
count for the magnetism, which some red oxides of iron ac. 
quire when strongly heated, says, that this is owing to 
the heat reducing some particles of the oxide, at the same 
time that it assists the magnetic action of the globe, 

At first 1 subscribed to such respectable authorities, be. 

^ cause, as Bacon observes, oportet edisceftiem credere} and 
. because, in the eommeucement of these researches, 1 tried 
several red oxides, obtained from different soluti 9 ns of iron, 
os well as several aperitive saffrons of steel, which did not 
Mdgnttlc oxt- giv6 me the least sign of magnetism. But as I afterward 
4fi!5 with much pi^yceivCd,' that oxides greatly loaded with oxigen, or such 
contained' ’50 or *56, retained their magnetism, whil* 

othein 
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loiters that had scarcely ^90 * were not attractable, I con* Unmagnetic 
eluded, that there was some other cause acting at the same 
•time with the oxigen, or perhaps cxclnsirely, to destroy • 
the hiagaetism. Reflecting on the circumstances, that pre* 
side orer the formation of all these difl'erent oxides, 1 sus- 
jpcct,. that in these phenomena, as in most of those to which 
the oxides of iron give birth, too much has been ascribed 
to the influence of oxlgen, by referring to it efiects in which 
lit has no concern. If the loss of magnetism in some red I'he magnetism 
oxides of iron be not exclusively owing to a state of extreme 
division, this at least has a more decided influence on it 
than the presence of oxigen. 

When the magnetic oxide, of which 1 have spoken, is Concentrated 
precipitated by concentrated alkalis, and without the sola- down^mag^ic 
tion having been much diluted by water, tlie precipitate is oxides : 
a more or less blackish brown, it does not change by dry. 
ing in the open air, and it is decidedly magnetic. If, on dilute solutions 
the contrary, the solution and the alkali be diluted with^^‘'^^* 
water, which has been boiled a long time to remove every 
suspicion of siiperoxidation, tlie precipitate is red, like all 
those called oxides at a maximum ; and if it be dried in the 
open air, or by a gentle heat, like the preceding, it gives 
no signs of magnetism. Now we cannot ascribe this difier* 
cnce of colour and of magnetism to a different proportion 
of oxigen ; for if we try the experiment with two equal 
parts of oxide, we sliall find, that the weight of the red 
oxide is the same as that of the magnetic. The difference of 
magnetism therefore, like that of colour, depends on the 
difference of density, or the greater or less distance be- 
tween the particles of the two precipitates. 

Ill fact, when the solntion is concentrated, the particles This is owing to 
of the oxide touch each other, or at least are nmeh nearer of ap- 
together, than when the solution is diluted with water ; the panicles, 
and this difference of approximation is *^tio of 
bulk of the two solutions, since tbedistributioii of the oxide the quantity of 
in both cases is uniform. Let us suppose, that the difler- mensuu- 
once of approximation be in the ratio of one to tenj or, 

* Those obtained from the green solutions, of which I have 
spoken in the coune of this Paper. See p, ffld- 

Z 9 whie^ 
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wlfiieh anionntt to th'o sanie'ifaing^ that the thickncsi iiTtU 
columns of Anid t^eparatidg the partld^s is of a^Hite hi 
the concentrated soluUonV add a line ih 'that diluWd tfiili' 
water; whirt will happen, if a drop of alkali fall bii^dhy 
point of the concentrated solution ? l%e alkali wilt defers 
mine the predpltation Of a certain nnnibrt of ' paritilei ‘ bf 
oxide, which will be at first of a line from each' other, 
as when they were combined with the acid : Imt their 
Cilic grarity, assisted by the pressure of the atmospheiW 
and of the solution, wiJl be capable of overcoming the re- 
slsiiance opposed to thdr approximation by the little cdhimn 
of liquid that separates them. This is the reason d'hy the 
precipitate is hlacltishy retains its magnetism, and at the 
expiration of a few mfnnti^s is insoluble in cold muriatic 
acid. 

In the solution greatly diluted with water, thoi'gh the 
alkali determines the precipitation of an equal number of 
particles, and though their specific gravity and pressure act 
in the same manner, as the resistance opposed to them by 
the columns of fluid Is ten times as great, their approxlma* 
‘tion cannot be so complete* Hence the dificrcnce of co* 
lour, absence of magnetism, and facility of solution in 
acids. 


nie case is the Besides, -when extremely fine filings of iron arc calcined, 

*** course of the operatloiu 
*‘*’**» till they have taken up 16 per cent df oxigen^ we obtain a 

tery fine rM powder, much less magnetic than oxides with 
90 or 40 per cent, obtained by the common process; that 
is to say, with common Iron filings not tritutated during 
the course of the process; ' 

and red oxides Finally,- the pvecipitatea of solutions of iron, and 
«-Mt of <Mr «t)«)^thre safftoni, lgiftM.they h»Ve been well 
heat. dried, * exhttfit'^bo signs of ifiagnetiwm.\ But if they be ex* 

posed 40 a stsenif firO foKsMe time, theijp bulk dimihishes, 
thdr eolbtfirds^ighteiidlj and iliey are^feddedlymagiMic* 
Now we cimiitot’e|^beire^ thai ^eitii^i^tism is owing to a 
loss of oxigen,' aihee'^he exparltoeAts Of Proust, and more 
recently those ol Bertbollet, have proved that these oxides, 
txpotfed fo the strSp^hSii ef our fprna<^^, do not give 
• ^ttt an atom of balgSn/ approximation is to 
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b« aiifijribed tbe conycrslon of red craypps into magnpif^ 
related by ^aUy in his etoentary Treatise on Natural Phi- 
losophy; and t|)e magnetic polarity, .that displays itself in: 
all the paidos.of iron heated before the blowpipe, observed 
by Mr. Lelii^vre. . 

Besides the weakening of -magnetism by division, and 'I*hat magne- 
even the com|)lete suspension of its effects, are consequences wealeened by 
of. our theory of magnetism* ..Though 1 am not aequainied m nute division 
With any accurate experiments, .which prove, that niagne- 
tism acts in the direct Tatig .of masses, a number of facts tbe tbtoiy. 
attest, that it is subjected to this law*.. Every one knows^ 
that under similar circumstaoces a magnet eight inches long 
and an inch thick , is more.,pqiver|ii4, ihan another of half 
these dimensions.. The two hypotheses, that account for 
the magnetism of the earth, rest likewise on this law : for 
it is in consequence of the magnitude of their mass, that 
the action of the magnetic nucleus, or of mines of iron, 
extends to such prodigious distances. M^ithout supposing 
this law, we cannot account for this phenomenon. Thus, 
all other circumstances being equal, a grain of iron w'ili , 
have a hundred times the magnetic power of of a grain, 

a thousand times that of of a grain, and so on : and 
the imagination can easily conceive a subdivision, by which 
the magnetic power of a grain of iron would be so divided, 
and its sphere of action so shortened, that the magnetism of 
each particle should not only be unable to pervade the 
space that separates it from another, but even to cxiiibit 
any signs of magnetism, when brought into contact with a 
magnet. An example will elucidate this. 

Suppose 1 present the north pole of a needle to a particle This illustrated, 
of iron filings. The austral fluid of this particle wUl place 
itself at the extremity nearest the needle, while its boreal fluid 
will be expelled to the opposite extremity. But as there is a 
sufficiently appreciable differencebetween the dlstanceat which 
the nprth pole of the needle acts on the two fluids of the particle 
of ir&n, the south energy of th}S will overcome the north, and 
through this preponderance it will approach the ^aeedle. 


* And even though this law should be slightly modified in some 
way, the effects of this modification Would be of little ^couqt in 
the present discussion. 

Z 3 Now 


Z3 
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Itflstonttonof 
qiagnetisHT. to 
aa oxide not 
the effect of 
caloric. 


^ it tahe^ 
place without 
heat. 


MThetbcrexi- 
|;en may weak. 
«n magnetism 
it notiictermin< 

c4. % 


Now let otTonthmc to subdivide this particle, till the dls^ 
tance betweeii the two poles of its moleciiles, brought into 
contact with the needle, shall be so small, that the seats of 
the two poles shall be 'as we may say compounded together : 
the difference between the attraction and repulsion will then 
become inappreciable, and the molecule will give no signs 
of magnetism. 

It may be said, that this development of magnetism itk 
oxides strongly heated is rather owing to the action of the 
heat weakening the coercive power that opposes the mag<» 
netism. But besidi/ thkt this coercive power is not a fact 
so certain as the approsdmation, that these oxides undergo 
whenever they become magnetic, it can account only for 
part of the phenomena, since in oxides by precipitation, 
which can be obtained magnetic at pleasure, heat has no 
concern. 

For the rest, whatever be the cause of this phenomenon, 
it is proved, that oxides saturated with oxigen are magne- 
• tic, or at least may become so w ithout losing an atom of 
oxigen. I do not however mean to assert, that a given 
quantity of iron saturated with oxigen retains the same 
magnetic power as it possessed before it was oxigenized : 
for on this subject I have made no experiments. 


IV. 

/ 

f)jescr^tionof a Curvilinear Saxcy inventedhtf John TrotteH, 
Esq , , qf Soho Square^ from jffhom the following Com^ 
munication was received** 

(y£NTLEM£N, 

A curvUinear JT 7 

saw very desira* VV ITH the view of obviating many difficulties and ex- 
pensGS, which have long attended the operations of those 
requiring currilincar sawing In their trade, and of public 
bodies connected with those trades, through the, licentious 
and refractory conduct of sawyers, it has been represented 
to me as a measure extremely desirable, to adopt more ge« 

a From the Tfansaictittns of the Society of Arts, &c. for 1806 , who 
voted thdf gold medal to Mr. Trotter for this invention. 

nerally 
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nerally mechanical powers, could such be dfscoTcred as 
would preclude much mjstery and manual labour. 

Considering the subject in a national point of view, as 
connected with our naval yards in the formation of timber; 
with our military departments, in respect to wheels of 
every description ; with our whale and herring fisheries ; 
our public and private breweries and distilleries ; oiir East 
and West India Companies, and other bodies depending on 
cooperages, as well as other minor trades peculiarly liable 
to the evils complained of ; 1 invented a curvilinear saw, 
which, with little aid of the most ignorant labourer, an- 
ewers every purpose. 

Having effected these ends, suffer me to solicit the honour 
of your acceptance of a model, together with a drawing of 
my saw, sufficiently accurate for the use of those in remote 
situations to work by, who may wish to use or mahe 
them. 

1 have the honour to be, 

Gentlemen, 

Your most obedient and most humble Servaj^ 

JOHN TROTTER. 

Soho Square^ Sept. 12, 1805# 

To the Society for the Encouragement 
of Arts, &c. 

Reference to the Engraving of Mr. Trotter's Curvilinear 
Saxo. Plate X. 

Pig. 1. Represents a bird’s eye view of the saw and ma« De^criptifuef 
chincry. The dotted lines show the spindle a, moving on 
two centres 5, 5, having at one end a pulley c, and at the 
other a concave saw d (with a corresponding convexity to 
the curve required to be sawed,) secured on the convex side 
by a collar, and on the concave side by a loose collar, and 
screw nnt. 

d, e, Two grooved plates, admitting through the top of 
tiie bench and fence /, screw bolts fastened by thumb nuts, 
by means of which, and a parallel motion g, the fence f is 
regulated, and consequently the conductor h of the wood i 
admits it to be sawed through, as represented in the dotted 
Mae at any pqrt required. 

Z 4 . The 
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Tke fence, conductor, and saw^ mnst all be carved alike; 
but to saw in smaller circles, with the same saw and at the 
aame time square: ah. the face of the bench, a steel slider 
hy regulated by twd screws, is made to press, as occasion 
may require, on the cenreR side of the saw, and raise the 
Teiticai line of it to a right angie with the bench ; other- 
wise the top of the bench itself must receive the same in- 
clination to the vertical une of the fixed saw« 

Fig« 2. Is a front view of the saw and bench, in which 
the t^th of the saw are more clearl}' shown. 

Fig. 3. An end view of the same machinery. 

Fig. 4. Sho vs the sa%v, axle, and .pulley, all made of 
iron or steel, and separated from the frame. 


v. 


Account of a Bookbinder^ s Cutting Press^ for tehich Fifteen 
Gffineas zrere voted to Mr* James Hardie, of GludgoiCy 
the Society of Arts 
SIR, 

Pic pre^w more J HAVE herewith sent a model of an improved press for 
111 ^ 00 ! I* mon*' bookbinders, the iiiveiiuon of Mr. James JIardie, book- 
and S. 1 VCS lime, binder, Glasgow. The inventor claims no other merit 
than that of having simplified the common press, ren. 
dered it more powerful, and adapted’ it to work more eco- 
nomically; or, in other words, to save time to the work- 
used man. It has been found so superior to tlie press in com- 
LVcilatgixf bookbinders in Glasgow and Edin- 

burgh are- adopting it. . This is perhaps the best proof that 
can be given of its utility. The inventor has received 
certificates from the bookbinders alluded to, which will be 
sent to the Society, if they think the press worthy of their 
notice. Mr. Hardie, in desiring me to submit the model 
to the inspection of the Society, has in view chiefly to be- 
nefit the bookbinders in places remote from his residence^ 
an object w'hich he thinks cannot be sp well attained in 
any other way, as by the publicity which the Society is 
able to give to improvemunls deserving of its notice. 

* From their Transactions for ICOU. . . 

. 2 • 
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The imptorcment of this simple instrument has cost Mr* 

Hardic much time, and cTcn expense ; and he will be glad 
to receive any remuneration from the Society which th^ 
may think his invention deserves. 

T am. Sir^ 

Your most humble Servant^ 

A. TILLOCH. 

To C, Taylob, M. D. 


Twenty.three persons testili^d by thdr signatures and 
subscriptions to *\ir. Hardic their approbation of his Cut. 
ting Press. 


Reference to the Engravings of Mr. J. Ilardie^s Bookm 
binder's Cutting Press. Plate X. Fig. 5. 

The principal difference between this and the press which 
has been from time immemorial employed by the book- 
binders consists ill clfecting the business by one iron 
screw, instead of two wooden ones formerly used. This 
screw works in a iiiii let into and screwed to the top 
piece A, its lower end working in a collar, screwed to the 
moving piece B, sliding in grooves within the two sides of 
the frame. C C arc the guides for the plough, as in the 
common press. 


Desert I'tion of 
the press. 


,vi. 

On Blende^ and some other Articles; by Professor Proust*. 

That zinc is incapable of disputing oxigeii with charcoal, The zinc In 
is a known fact: and the same maybe said of sulphur. 
Consequently, if blende contain oxigen, it must yield it to 
the action of charcoal. 

I kept a mixture of transparent yellow blende and lir 
charcoal at a red heat for an hour, but 1 Uni not find the 
slightest indication of sulphurous acid. The liiixtiire being 
washed, to separate the charcoal, left the blende beliind,. 
which had undergone no change. Where t^en is the 
oxigen of blendes ? ^ 

♦ Journal dc Physique, Vol. I^XIY. p. 150, Feb. 1807. 

I have 
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I hare heated redhot a hundred parts of the same blende 
with as much sulphur; and, when the operation was ended, 
it had not increased a single ^rain, or eren changed colour. 
Hence we may conclude, first, that the metal in blende it 
saturated witli sulphur; and secondly, that it is free from 
oxigen, otherwise the sulphur is a combustible, which 
would have taken its oxigen from it. The following ex- 
periment does not allow me to doubt this. 

1 heated together a mixture of sulphur and pure oxide of 
zinc, a hundred and twenty-five grains of each : the pro- 
duce was a hundred and thirty-six grains. Apprehensive 
boVcTer, that it might not be saturated, I heated it with 
fresh sulphur, by which it was increased to a hundred and 
thirty-eight grains. On heating it with sulphur a third 
time, it did not go beyond a hundred and thirt}'.eight. 1 
repeated the experiment twice more, and the product 
stopped at a hundred and thirty-eight grains. Ilencc we 
may infer, if there were no mistake, that 38 parts of 
sulphur took the place of 25 of oxigen, that were con- 
densed in the oxide. It would be superfluous to say, that 
this process evolved torrents of sulphurous gas. 

Morveau is 1 believe the first, who reproduced sulphuret 
of zinc by heating its oxide with sulphur. The artificial 
blende remains pulverulent: but it appears to me by Mor- 
Tcau’s account, that it is capable of being melted by a 
strong heat. Dlcndc is transparent;, hence, tliey say, its 
metal must be oxided. But the sulphurcts of mercury and 
of arsenic are transparent likewise; yet they are free 
from oxigen. The sulphuret of arsenic, I know not whe- 
ther I have mentioned the fact, supports any temperature 
to which you choose to expose it, without affording any 
indication of sulphurous gas, or losing its transparency. 
Arsenic acid or oxide gives out sulphurous gas in abundance, 
when heated with sulphur, and affords a transparent suU 
phuret, similar to that produced by the metal itself. These 
compounds therefore contain no oxigen ; and consequently 
transparency is no argument for the oxidation of a sulphu- 
ret. But why should zinc refuse to unite directly with 
sulphur? I confess I see no reason for it. 1 had intended 

tq 
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to treat zinc with cinnabar, and other sulphurcts; but dif- 
ferent objects have prevented me. 

The sulphiiret of zinc is freqiicntlj concealed bjr foreign Di^rant ce- • 
oxides and sulphurcts: hence red, black, ash-coloured, ‘ 
green, and other blendes, of which so many species haveeies in 
been made. Now this is precisely the same, as if, in the 
natural history of woo!, different species were to be made 
of those that are dyed red, black, gray, or green. 

There are blendes Coloured by red oxide of iron, which Black blendei 
appear black; but their powder is red. These may 
analysed by muriatic acid, which will cause the iron to 
descend to its minimum of oxidation, on account of the 
sulphuretted hydrogen formed during their solution. Wc 
should be aware of this, that we may not suppose the 
pxide to be at a minimum, where nature has placed only 
oxide at a maximum. 

There arc some that contain lead in the state of oxide, Btcmloiwith 
or of sulphuret. If these be exposed to the action 
muriatic acid, the whole of the lead is found in the solu- 
tion: but if oxigenizod muriatic acid be used, we must 
look for the lead in the residuum only. The reason of this 
is obvious; the sulphur of the blende, being acidified, pre- 
cipitates the lead in the state of sulphate. 

llidrosulphurct of Zinc, 

Sulphuretted hidrogmi precipitates zinc from Its solutions Hidrosulphuiet 
in a yellowish white powder, which is a hidrosulphuret. 

This precipitation however is limited. When the acid is 
freed from a considerable portion of the oxide, so as to be 
in excess, it disputes the remainder with the hidrogen, and 
the precipitation stops. It is necessary therefore, to add a 
little potash, to neutralize this excess. The alkaline hidro- 
■ulphurets produce the same precipitate. The nitric acid 
acts with vehemence on this hidrosulphuret, burning its 
bldrogeii, and part of its sulphur. Muriatic acid applied 
cold expels the sulphuretted hidrogen in abundance. This 
hidrosulphuret at a red heat gives out water and sulphurous 
acid, and is convertcil into a simple sulphuret, or blende. 

The sulphuret of ziuc, whether native or artificial, yidds 
sulphuretted hidrogen ; which however is not an educt, but 
a product. 


Ambergris^ 
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Ambergris. 

Yallw ai^er- Thta piece was found on the coast of Brasil. It is of tlic 
gritiimii a- honey; very homogeneous in its texture; and 

^ree from those fragments or beaks of the cnttlefish, that 
are interspersed in the ash.coloored amber of the shops. AU 
cohol dbsolves it entirely, except a few slight pellicles. 
This solution is curdkd by water. Evaporated it leaves 
a yellow substance, which softens and burns like a resin ; 
« swims on a solution of potash, which dissolves but a few 

atoms of it ; and gives out no smell of ammonia. The fra- 
grance of this puriiied resin is still that' of the ambergris e 
itself. Exposed to distillation it melts quietly, without 
swelling up, and }ieldsa thick, yellow oil, which swims 
on water. It is accompanied with some indications of an 
acid: but what is astonishing is the ambergris scent of this 
oil. 


Cochineal. 

I 

Cochineal acid. The powder of this Insect has always seemed to me to 

1*^ coloi.ni'g huygan acid taste. I know not whether it be the effect of the 
mner f/Kvipi- . , ... 

tated with lime, action of air on any of its pnnciples. Lime water pre- 
cipitates its colouring matter completely, and the result is a 
hut obtainable lake, on which alcohoi has no action. To obtain the pure 
oxide of Unoi' principle, we should decompose this lake : but a$ 

lead. the white oxides of tin and of lead likewise saturate them. 

selves with it readily, wc may obtain it still more pure from 
these by means of sulphuretted hidrogen, than by employ- 
ing acids. I believe the colouring principle of ketmes 
likewise precipitates with lime. 


Ox gall. 

Iteun of gall. Acids precipita;tc from this a resin, which, after it haa 
been well washed in boiling water, may be drawn into 
threads like boiled turpentine. When dry, it is semitrans- 
parent, greenish, melts with the gentlest heat, and on 
burning coals exhales % smoke that has somewhat of a fra- 
grant smell. Alcofadi dissolves it, without leaving any 
residuum ; and water precipitates this solntion. Oxigenized 
miifHatic acid whitens it with the assistance of a gentle heat, 
remains in complete fusion, after having given ont some 

moisture : 
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ttioistilre: and a strong heat causes it to rise in the form of 
a thick oil, the smell of which is that Of an animal snh* * 
stance, and unpleasant. A little carbonate of ammonia 
accompanies it. It leaves veryiitde coal. But what dis.\<toiuble in 
tinguishes it from the aromatic vegetabte resins is its great 
kolubilityin the weakest alkalis. Acids separate itfrdni 
these without alteration, and it may be drawn out into always the 
tkrithds as before ; so that we cannot deny it the' principal same, 
tbstracters of resins, but it is not always the same. I hare 
obtained some from gall, which was soft, semifluid, or ini* 
capable of assuming the consistency of the preceding. 

‘ IfO obinin this resin pure, wc must begin with passing Mode of ob. 
dried gall through alcohol, to separate its albuminous pop- *^'“*'*8 
tlohs. These occasion the puttefaction of gall when kept: and presetrin^ 

but the extract, passed throiiah alcohol, and evaporated to horn pu- 
^1. • ^ ^ ^ , trefaction. 

the consistence of a sirup, is no longer susceptible of alte- 
ration ; and it is in this state I keep it for my lectures*. 


VII. 

Remarks on the Structure of Mount J nra, from a con* 
siderable Number of Heights taken by the Barometer, 
and extended through France to the Sea ; by Mr. Axb. 

]>E Grv, Member of the Academy of Cosset, f ’’ 

I.ThE four loftiest summits of the first chain of the jura First chain of 
are nearly on a level, as is their base, the lake of Geneva, '«®'**^* 
ba a length of twelve leagues. 

The summits of the Suchetand Sucheron, which rise from 
the western extremity of the lake of Neufchfitel, 'six leagues 
from the pleading, ape 30 toises iotreir. The other sum- 

*An iMmj^u^;st 9 Mr. /. Clark, hi hii lustniotions for Draw* 
ibg^ani^r^ntiDni Water Colours, observes that gijb,. which it is 
fi^iiemy %G«ri^ jto add to a tint, ^ adhere unU 

former to iSbfSL^^ .from any slight.gream^^qf. ib surface,. wiJ| 
keep much better, if it be boiled a little. ^ This no doubt is owjng 
to the coagulation and separation pf the albumluPus matt^ by heai, 
conformably to the remark of Prbfbsw ^ibiist.' W. N, ' 
t Jouinal del' Mines Vol. XVllI. p. 430. 
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mits coniinne diminisliing to the Rhine; but to the Lebre# 
berg, five leagues below Soleure, or through & space of 35 
or 30 leagues, they decrease almost imperceptibly, as does 
Adr base. In this interval indeed the summit of the Chas.« 
serale is not above 40 toises lower than the four highest ; 
but from the Lcbreberg to the Rhine the declivity is more 
rapid. , 

The plains or tabic-lands, that form the western foot of 
this first chain of the Jura, likewise diminish in height pro* 
portionally to the mountains, and in the same direction. 

Second chain. 3. The highest summits of the second chain of the Jura 
continue nearly on a level with each other as far as the 
Stierberg, opposite the Lebreberg, a distance of 30 or 
25 leagues : but thence to the Rhine tliey also lower more 
rapidly, like.tliOsc of the first chain. 

Thiid chain. 3. The highest summits of the third chain arc nearly on 
a level with each other throughout its whole length, wliich 
is 30 or 35 leagues. 

Fourth chain. 4. The highest summits of the fourth chain, which are 
nearly in a right line from Estival, four leagues north of 
Moirans, to St. Hippolytus, a distance of 30 or 35 leagues, 
are likewise nearly on a level ; but those to the south of 
Estival, and to the west of the above line, follow the in- 
clination of the rivers. 

Th^re are several large plains that intersect this chain, 
particularly above Ornans and Villafatis. These plains are 
nearly level throughout. 

^11^ 5. The fifth chain is very similar to the fourth. 


SSxth^ or lowest 


6. Tho lowest chain of the Jura is about 60 leagues jin 
length. Its loftiest summit is that. called the haul des Trofim 


cAofr, three leagues east of Porentrui. From this point 


ibe other summits diminish on both sides, according to the 
course of the rivers. There is no great difl^> ^e from the 
mbutitafn of St. Ursane to the'Mont deTss' .w . ^^Jedgncs 


north-east of* Beanmer they afterward dir.v I and 

reoiain on sf leve|y|||tt' f^ch otheV' tot'- bf 

Pottillat, thm nOrth-esUt orfiour^o' ' hat 

is for 35 or 40 leagues* 

l^he plains at the eastern foot of the last ^ w 

also nearly on a level with each other, partlcul^iy U'ou 
Orgelet to Cernans, above Salins. 


From 
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From this arrangement it follows, that the whole of the The whole 
Jura forms as amphitheatro of 60 leagues long, by 12 or 14 
broad, the steps of which, or chains of moantains, that 
rise above one another in a line from north-east to south- 
west, are level, each almost throughout its whole length. 

7. In the chain that separates the waters that fall into Chain that 
the two seas, the loftiest summits, the Haute.. 

PAiguillette, are in the neighbourhood of Dijon. From 
this point, following the chain to the south-west, the 
highest summits' are nearly on a level ; but the other sum- 
mits of this chain decline to the north-east. 

Dijon and Besaufou are level with each other, and the 
highest summits in the neighbourhood of these two citieS| 
separated by a plain of 14 or 15 leagues and a few hills, 

Va likewise on a level. The summit called Tassclot, the 
highest near Dijon, is 306 toises above tlie sea : the rocks 
of Montfaucon, the highest near Besanfon, are 303 toises 
above the sea. The other summits to the south-west of 
Dijon and of Besan^on, in the two chains in which these 
cities are situate, are likewise on a level in their other 
corresponding points on each side of the Saonc, at 12 or 
13 leagues distance, and in a length of 20 leagues. 

d« If all the valleys were filled up to the height of the General leeei 
summits of the mountains that border upon them, from 
sea to the tops of the Alps, a very gently inclining plane the Alps, 
would be formed. For instance, if a right line were drawn 
from Havre to the loftiest s7.mmits of the mountains, that 
form the groupc of St. Gotthard, it would cut the inter- 
mediate chains of mountains nearly at right angles, passing 
two leagues south of Paris, between Langres and Dijon, 
five leagues north-east of Besanfon, two leagues north of 
Neufchatel, and a little to the west of Berne, 

This line would be 160 of the old common French leagues 
in length [445 miles], and the whole ascent would be only 
1750 toises [3733 yards], the height above the sea of the 
Glaef8cherberg*,^^|to loftiest summit of these mountains 
so that if the declivity were uniform, 14 would be a little 

e The height here given is' not^from actual measurement, but 
es^ated Iroih a oompatison with them that were measu]^^l 

^ ■ Iw 
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less than 11 toises per league. But, as the whole slope is 
not uTiifonn, to give a more accurate idea of it, we may 
divide the 160 leagues into five unequal portiuiib, each of 
which would have a nearly uniform slope. 

1st. From Havre to the chain that separates the waters 
falling into the tw o seas, taken near Dijon, a length of 
D5 leagues, with 300 toises elevation above the sea, which 
would give an ascent of three toises, one foot, four inches, 
in every league. 

2d. From these summits to those of the lowest chain of 
the Jura, beyond Resan^on, at both which places the height 
above the sea is the same, making a horizontal line of 23 
leagues. 

3d. From the highest summits near Besau^on to those of 
the highest cliain of liic Jura, at Casserale, two leagues 
north of Neiifchatel, a dislaiu\' of 12 leagues, with 550 
toises dillei'citce of elevation, giving 454)- toises rise in a 
league. 

4th. From the loftiest siiramits of the highest chain of 
Jura to those of the lowest chain of the Alps, soutlueast of 
Berne, a distance of 16 leugues, with 200 tois<*s diilcrcncc 
of elevation, giving 13 toises two feet rise in a league. 

5th. From the summits of , the lowest chain of the 
to the highest of those of St. Got hard, 15 leagues distance, 
and 700 toises of elevation, being a rise of 46 toises four 
feet in a league. 


VIII, 

Some Mineralogkal and Gcolo<rmd Ohaervationsy made in 
the hlc of Jr ran; by the Rev, James Headrick*. 

jA DVANCliVG along the north shore of the island from 
Loch Ransa, the first remarkable thing that occurs is at 
Craig.na-Srone (Nose Rocky) where the secondary strata 
are seen resting upon the micaceous schistus. The first 

♦ From that Gentleman’s View of the Mineralogy, AgricuIturCi 
Manufactures, and Fisheries, of the Island of Arran. 


stratum 
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^8S|UiiK «Uin% red luadstOiie, om) ild1«r, Oe^|(y diO 

Wkofe (lift bmestofie reite si[Mmtllo edditiUi wldiu Oehotii* mtw> 
•ftWriObs bitoHect the icUrtos, iiirniil tiie 
Ojpoa Where ttese reSiu nia in ^ochftta*, tHb i4)o4a 
00 dUck side are peaetratod by tboSrKinsTooe; a^ 
lOfOts of ike sohistos are found Imioersed in the whlns^O 
veins. One vela divides into two, like the letter Y ; hod 
pieces slate Ore found immeiscd in the whinstone, at the 
audJeof separatioli. 

Yhe Sertdeo nxJts are strata of breccia, or piiddiogstono, ihoein Mkn 
of most mormous thickness, and leaning upon the side of 
<&o mountain at an angle of about 46’. Aboht a ban. 
dred years ago, immimse masses fell from those rocks, and 
now cncamber the beach, rendering it iR$enlt and dan* 
geruns to pass along shore. The concussion shook the 
earthy add the sound was heard in Bute and Aigylethlre. 

On cKttldng towards the summit, found the «bo)e of this 
nnormous mass of strata, which reaches almost to the top 
of the mountain, had sUtfM from its origidal position; 
and that its tranwerte sections wete Separated from each 
other, so as frequently to leave spadlotts gaps' bufmeen. 

In many cases too, the upper masses tide upon the opds of 
those below them; which, having no visible support, ov> 

4(n toe most lively apprehension that toe whole is about to 
faU) and crush the btoOldor to etoms; The $eiid«n rocks 
are feitonded ton entiegio point of tomvtt nnrth* 
east ' ' , 

Red sandstone, wlto soumtones pudding >toM|i nontotond^nnesiia 
4hit end muW to toe 

where toey meet teiMldstttS. 
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a ted ground, Outtn dndadtoside, ttogroradiitotofiy 
TotoXyil,->Summ«nr. 3 A ^ Mm 
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Bbtt aMf'inMbrottfl strOia of rod tUy lidWy and of rid ixm om. 
skty schlstBs^ nhicb include Tantovs stmtabe Of IntmatitM) 
and of'kidaegr ironstone, fbc hematites is g^neiaUy M* 
laaftti la stnitilss^ blit often intmtpeiscd. Wl|(at stNittfed, 
it gmMIlf comes off m tooilded pieces, wboso sidbs are 
fi^rpMitttiaiar, abd are Aiidcic toviitds the centra ftoa 
tcariMdt the cfa(efenifereB(,e. WHen intanpcrtett, tbo^boea 
im gaoeiaily broader, are if a roaad» <m oMd Ai|% tad 
flattened tovardi tiie circumferenoa. > t 

TlMpleeM (bat bare bcOaiong ei^oiild to the air aro of 
b U|(iad.jNsd d^elir, |hou^ darker towirde tka aantta. 

» fittie d(ggieft pieeea ire foupd, wltt 4 red tefk 
4 MW^ ibtMSiafly aP» fibrasis tmtinnis tbaflbns at right 
gai^idthe brcadtii af the stone, and the tohmr that ad 
‘jj^bfr iateiapeieaA giaeca aftan aahi^ an iadentad 
ida^ bhasa the rtrfaoa. of ladeittatipas has tha dnatgl 



afleb^aK^Sia^a dnli red eart h y 
a^^fiiwtanae la iihtfr ihedee. dgai^ nem tiiay haTa^iot 
baiffdat tewi M I3tm admotplMib, tiety dMivae « 

la^hatadtaetbr^ wiaeihaUsMeiff staA • 

Xhasa two species fai^Tery beery;, but thaewwa iif« 
S A * othif 
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other $(ratutaD^ .'which^'Jthough.^ood iroji sto^e^ s^i^'^to 
cotiUin a proportion of day, aud do not /eelso heairy* 

TIioj[>.eop}o here thte ironstpno .^aad use It fpir 
inarkiijg dijeii* aheep, and tario,us other , purposes, ti has 
a ji^roasy feef^ and gives a stain to thc'hands^ which iUs 
difficult, to wash off. ,* . 

The farm of Cock is.pn a steep Wnk project^ frofi^ 
the side of the mountain. The soil is mostly of a blooil* 
redfolour^ a^ |s composed of debris of the sdiialQs^ 
and., of (be ironstone which it includes. . It is who]lj|^.ep<* 
cunibered^ with this ironstone. Where burns had rnuddo 
^cavdtions, I traced these ironstone strata to the summit 
of the mountain. 

• ' y 

What Js most .extraordinary, great quantities of this iron- 
stone are found, imbedded in day, below peat bogs, on 
the flat summit of the mountaiit. This clearly shows that 
the Summit was former^ covered by strata of red schistos, 
Induding ironstone, which have mouldered down. Much 
of the clay may have been w pahed away, leaving die iron, 
stone, which water could not easily carry from a flat 
surface* 

Connected with die latter, arc several strata of limestone, 
of ^ a. florid brick, or blood^red colour. Such hmestoue 
always, occurs, wh^e hmiuatitical strata present diemselvos 
along, the coast. We shall therefore takp no further 
notice of this limestone^ until we reach Currie, beyond 
which it was not observed. , 

A stratum about ttree feet in thickness, and formed 
lato blocks of from three to /our feet in length, attracts 
attention. J'his stone contains innumerable shells, chiefly 
m^IrrporeS|^ sfime of winch exhibit ,a. bright crimson 
colour. Tlic ground of the stone is somewhat calcareous,^ 
and in its fraejfure every way resembles jasper, of a choco« 
Ute colour.^ It ma}*,. not improperly, be called j^pidean 
marble. Were it pdl|^bed, it would ^ibit a striking^ap. 
pegmee. ' ’ 

Advancing bn warily die sd^ata upon the h^b aiw Vud. 
deniy changed. White and grey sandstone, with sbrnetlipes 
a mixture of yellow, occury and are condiniLod a great 
way. " ' ■ • 

It In 
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In thrse Cock coal is includi^. It is cdn&ied ii^itbin Coal* 

4in angular space, formed ' by two ledges, or edgc-scams of 
limestone, one from Aofth.ea(it; iHe^ Other from Sontbrileast, 
which, meet 'at rlght-angles. To the north and south of 
thesu ledges of litnestohe, though the white iundstone ex. 
tends a long way,' and includes numerous beds of black 
bi til minuted shiver and blacs^ no s^tum or ebai has be^ii 
found. ^ ^ 

' There are thrc« or four seams of coat ninuing parallel 
from north to' south ; the pilhdphl, orinatnseam^ being years ago. 
nVout' fourteen feet in' thickness. \' Thby dip nearly to. 
wards north-east, at an angle of 45*^. Pits were sunk, 

Knd etibrts used to work this coal, about fifty years ago ; 
but as tlici'c .iV no haibour to export by sea, and a road 
must be eiU several mil^s through rocks, a salt-pan was 
built, io consume the coal in the manufacture of salt. 

The undertokiug seems not to have succeeded, and was 
coon abandoiied* 

The coal is of the same, species with that at Kilkenny in A blind coal 
Ireland; and there are similar strata la Ayrshire, in 
ehire, and various parts of Scotland. Ills blind coal, of wmommon ty 
iincommd.n excellence. It is not so apt to fall fiitb powder *'’®****^'** 
as most other species, and, when fresh dug, it exhibits a 
metallic lustre. It is henre called glance coal by some; 
but this word does not distinguish it from some of its own 
varieties, which have no lustre ; nor from some spedes of 
bitumiiiatcd coal, which have a shiulng appearance. The 
VOrd blind coal Is moire expressive of its peculiar property, 
in emitting' neither fiame nor smoke; as it consists of 
carbon, .without ktiy impregnation * 

t^couiii npt I>arn that, the . working of th& coal was Whyjlisron* 
abanicloned^ because it ^ soon disappeared,* as stated by 
AK. JiraJespiij p.. Ibl ; jiiit that, fr^m its j^idccessible 
the^. could , hot' wbrk '|t wrill profit. Boilitig 
Wdfjr^bsOrb th^. rctuspi far less such a quah« 
tity" ah ‘Voutd "keep the * pit . constantly going- It is well 
kno^ti, if there^bC not a |jvmmi3'aufiflciehf to .aKvorb 
ail that is turned out, “no ^ wbrked with profit; 

and that'the Working lie abandoned an^ resumed, 

l^ccoirdiing to the fiuctogCions of the demand ; because, in 
‘ ' that 
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tbs^t case) ikieo^S wages would be riinoing oR) the maebiuerjr 
would be rotdng) while the pit would be drowned whb 
water« « 


No b&^ltcs 
sn the coal 
AeitL 


Mistake of the 
inuieo 


Siliceovs jLod- 
stoi e be t into 
Cotliic aniif $ 


Cour>e of the 
<'oal, and oun* 


Mr* Jamieson also states * Hht great frequency of basaltic 
Teins as another cause^ which most ren^ (he coal) if if 
should ever be detected) of an indiferent quaUty) and dif- 
fleitit to work.’ , 

With regard to the basaltic veinS) I remarked it aa an 
uncommon circumstance in Arran, that 1 could not find 
a single basaltic vein in the coal.>field) or as far as the white 
sandstone extended on each side of There did not there* 
fore appear to be the smallest ground for believing that the 
coal was cut off, or Its quality injured, by bd<»dltic veins* 
WhiD they wrought the main scam, b} digging along i(^ 
outcrop a large open treurli, they came to the bU «ta wlmh 
form the steep side of ^the mouAiaitt, and which here iho 
at an angle of nearly 70^* They thought the coal ev* 
tended through the bas^of the mountain, and cot a mine 
to follow It out* iiad tlioy bestowed the slightest attention, 
they might hare seen, that the stiaU on tlio «ide oi the 
mountain afo very difierent from those w huh include ilio 
coal; and that, when the latkr touch the foundi, ihty 
suddenly terminate* The strata on the side of the mouiu 
tain appear to have been of much iarliei foiuiation, and 
they rise at a much higher angle, than those whk li iiicfudo 
the coal Nor does it appear that the quality of the coal 
was ill the least afiectefi by its appioach to tho mountain; 
was equally good until it was cut ofi* 

On cvamining the strata perforated by their mine, I 
found them to be siliceous sandstone dags, of great haid* 
ness, and of a brownish white colour, their surfaces ex* 
hibitiug micaceous scales* Thej are from one to two inches 
in thickness, and are curiously bent upwards, into the foim 
of a Crothic arch, or rather of a great many aicties over** 
lapping each other, which form the roof of thur mifisu 
It was useless to foUow the coal iVom the strata where it 
was found, into strato so very ditferent, both in quality 
and position. As far as 1 could learn, the only failed 
tiKia here, where they had no right to expert it« 
jtfrom the position of this coOl, there can bo no doubt 

bul 
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belt it expand^ to agrcat .Oxtcut bel^w &ea* . If evei; it which ir 
be canveaiiwt to work it, 1 coocaiv^ tt sboaii not be>b3^ 

&ittkiug ^its, but by, sinking ip the stratum itself, and draw. ‘ 
ing it up tlic inoliotid plane pf,i^ndttane, to >rbtek 
by tarriages riinuit^ upon rofi^jrSz f . .. 

l;kis coal,: being eiiteemedvpiurO carbon, and capable of With the iron* 
producing a most intense beat, I am surprised it nerer profit-^* 

been applied to^ tbe. smeltiltg nrbn, and. other fomadicahle. 

Th^ ironstoite hwv 'aoeips iitcxhaustibie, and of 
excellent quality. A haiboor might be scooped oat of one 
of the. ledges of Jimestom)| which enclose the coal.fiold$ 
vhich-^Ottld. cost nothing^ as the limestone would repay 
the expense with profit. From this, the coal and ironstone 
might be exported to a' situation favourable for an iron, 
work* 

Some strata of bitiimlnated shiv €4*) |j or shale^ . of a black Bitnmmom 
colour, are visible, not only in > coalfield ; but many 
are visible, for a great extent, on^^ob side of it. Those 
strata sometimes throw out an efilorescence of sulphate of 


magnesia. ' 

But in one of the seams of coal which Mr* .Cowle had \ {Stratum 
wroiaght*in the way called cyjcn rfretch, for of 

burning limestone, I observed a highly bitumiiiated species tumeu between 
of till, of a black colour* This appeared so extraordinary, 
thatl requested Mr. Gpwic to write down a descri|)tion of 
ity which foUowa, « . - ' . 

- < The seam of coal^ at the Cock of Arran, wi^ght by 
James Gowle, is first about ten; inches, then el^ht or ten 
iifeWof a daiichy till, then twenty inches of coal. The 
dauch which separates the two seams of coal, is' arranged 


ii^ ^'^ihanhe^' flte tticf ^ck^bditi^ Of a 

ftsh, ^d rises' in^^lhrgo bii) partj tto thenil^dlii. ThO 

whs'dlw^^ ^th Mixed for 

tbe'e^ a 

. Heiw, liar, not 


<^l;'^onal!ctci ^Vith bn^i^j' 
sSuD» of that fossil. 


but'ottein 


IbiitW^ 


Onr 
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Remarks on the Ouf men of fire ma^e their, favourite eTeni^t operate aa 
thewy!’^" many cuutraaicUojaa^ as the hqeas^poeas trices impuited to 
pbloKiston b}[ the Older eheinisfe. ' At qne plitogiston 
eottld ^ot penetrate' the most porous bodies j at another^ 
the ipost deuse were, iosofiicic^ut to ponfipe it, • At one time^ 
it was die caute of gcanty ^ altraetion; at another, of 
' levity and repulsion. 

/fhese getltleificn assert, that blind cdal has had its bitiu 
men evaporated, by the great which elevated the strata, 
from want of salient pressnre to confine it : and that 
bitnmlifated coal retained Its bitamcn, while •Wbjeeteld to 
this heat, in coutcquence of the cnoimons pressure which 
, prevented its escape. 

How ramc the Put 1 would a>k these gentlemen— ^How came the clay 
an fhis *hy * 0 ^ slrataj In the same aUpmation with the coal, to retain their 
thesis? \ bituipen, w|ide the was deprived of it? But especially, 
how came a stratum o^j^y, included between two stratum 
of coal, to retiiiii itsnffiSfheti, while both the stratum of 
coal lost thdrs i 1 do ' not si^ how these gentlemen can 
aiiswxr these questions, in a way consistent with their 
theory. . , , . 

Koneinthe TheyTcfer ns to thd sandstone which covers* the blind 
tiio Wiild coalj and allege we shall find some trfecs of the bitumen 
there. But Uiough 1 examined the sandstone strata which 
formed the immediate roofs of the strata of coal, many 
others, with the ntinost care, I could not find the smallest 
visible trace of bitumen in themz nor could > I trace the 
filightest mark of vegetable Impression, cl^er in ^jeaud** 
stone, or in the bitumii|ate4, shaver o^itnected with ^0 
blind coaU , . v s . 


Bituminous Bitumeit,: particles, of east, .and remains of vfigeta^lcs, 

fo<iad -iB thfe.uiiidstoiifi tiuit cofered 
' ldtui»^i(tei{’' co^ ; ' atitil la.-Oo cmI Tegetst^o 
^«iM occur,” I biferred). 


of sa]^Gi!i 






. Baiorit6pn$- Krietei^^ tp.-.uiqtign.^ :nodi!e;^f if». fot^ 
Jt i^iik-4 aw vnpiia^ to CBaert,sji'.i'Ura*;>wtt 

foraiel 
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formed hi tho way onr fiery prhilosophers ahege; andtliat 
the facfe stated are fatal to their theory, aifar as it depends 
upon pressure, or defect of pressure. ; 

The strata of white sandstotie, and of biluminated shiref, 
occupy ftlie coast ohiy a short way, on the north of the Coal 
field ; blit on the south they tirevail fo^ several miles. * 



' ■ ■ IX. ' . " . ' ' ■ 

Quc,stion9'Pe0pecting ihe Vines and fVines of Champagne^ hy 
Mr. Ciiaptal, kUU Anstcers 4o (hem by Mr. Germon^ 
of Epeniay** 


T^HE country that produces the celebrated wine known Red and white 

by the. name of champagne is particularly famed for. 

kinds; the white, called wines of the river Manic;. and 

red, or wines, of the mountain of Rfems. If the southern 

aspects of the hills bn the- M^arne produce excellent white 

wines, thelc backs and declivities, called the . mountains of 

Rheims, though generally facing the north, and almost aU . 

ways the east, yield red wines of- good and sound, quality, 

and of a fine aud high flavour^ which ought, to be made 

known. 

The side toward Rlieims is divided in trade according to DWiMonsmt.® 
the quality of. its wines into the mountain, lower mountain, 

<Mid St.. Thierry.- pf tlie first those of Verxy, Yorzenay, 


* num^ facts here gly^n render this Paper valuable, 
fhougii the Author's theory and expressions are not ahvays oa a le- 
vel with the present state of chemical knowledge. Nothing how- 
ever perfidy or ipore copioiW, has yet been published, res- 
pecting' one bf the threeprincipal^nh-coimtrlesiii France. Mr* 
tPtoptal williutrfl^^ lido hia -Art of Making 

Wnf, whidi V® appjiar in |he. co«r?i? of the year. . . 

rW«JhavecoiKidetabl>: al^idged.th*iiPapcf,,frbm the ^hualesde 
Cto; »^ipg,only;fhe 

w« ^ot fe maccqj^We to jnaiiy 

(Sf jiHtr 'rcidewi, isi‘4h'c' pflcrtcc of making ftw' ddmwlic use 

^ nijW» inci«asi;yohate;^.awV’a«t 

merit (rfSTihes, mid eft^ritvinef n^y dw»cd from the itafonha- 
^OK h^ giv<)B by* ma^trfimuclt practical knovrlcd^.l , 

a»< 
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and MatMyi' :irc moat cateemod t' tlie rest, tbongh go0^> 
not iti quality.^ Tbte titioyatd of Boaxy^ 
i&inatcsth&chaln, audthohofboln between the souft ftu3- 
ea*t, ao thut Jt belongs ta botb.divi»iiOm§, must not be omit- 
tedi. ft pvoduees oxceHent red wiiies,* partidpadog^ ftoin 
its situation, in die good qitaMti^ of those of ' Vertianay, 
and^e good ted wines of the Matnc. ' ' ■ • V 

't^he lower mountain comprises a number of rinV- 
yarda, ramong which are distimgutsbed 'those of; Chamety, 
Kccnil, and ViUedeinapgc. Tffe latter in pavdcttlar pro^ 
dttces'iyine in 'a favou table scasony that wilt keep ' teU 'or 
tw^e years* ^'his didsion extends to the banks of tlie 
Aistie, but it produces only common Mines* . - 

TJlie wines of St Thierry arc vciy pleasant, of a light 
eofotir, and much sought after in commerce* * But the d09 
%St Thierry, from the archbishopric of Rheims, is the only 
one that unites the coiqur and flaTdut df burgnndy with the 
lightness and briskness of champagne* It is to chamv 
pagne ^ines what the Clos-Vougcot is to burgundy, 

%Vbai u the The best aspect for vineyards is unquestionably the east 
and south* ^ Of rituatldiis the midway of a hHi fs preferred, 

. as the heat 'tbere Js more concentrated^ wdiilc it is exempt 
from the varihrions of iha air on the summit, and the damp 
Tapours of the foot. A western aspect Is iinfaTourabie to' 
vogefation, w hich it burns and dries np : so that a riticyaril 
with gn castern^aspcct is more valuable by one third* ^ ■'- 
is the Next to aspect in importance, if not before h, is na- 

btf«t soli 1 of 5Qi[^ Thiashobld be liglit, sandy, and^gi;e^i;(l«^;^ 

neiiher qompaet, clQse,^ nor cigyey. In genetul the vote* 
yards of JChampagnohare a substratum of ^halk: a kind of 
soil on which the vUte grows slowly j but whon it to once 
thoroughly rooted* an it. It thrites wetk . ' , 

When and how ' The vines aro'ptasited iO:N<msmber or :0eci0mber, -when 
‘^> 1 ^ tho weather permits. oftjoi^ holc-or ti^ndb , a 

^ ' foot ^d;hak'deepy j^dti^o 

the l^lant ii’ ihtroduepd^ *^dd cuvii eairi^ 
itsoj that only twd 'or throe oxtrei^ty,'rjE|€ls 

above the and tbis;e:iltriClinlty 

it lightly in lkwieontdl*'d»U€tion;^y^^ trenehes atcr. 
made in Mrsy a foot and IM froih>asacb> othec/ia 
■ ^ grouildsi 


XVhat is the 
beet soil 1 
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groun4s, and two feet in Ijght. A distance of three feet U 
left bej^ween the rows, and the plants in one are placed op# 
ppsite the intervals of tbe other. . . , 

They are propagated by layers: for which purpose a propajgaUon by 
tujFf should be cat f com a tneadow^ or.<a iparsh ; ' the branch Jaye«- 
to be leid should be introduced into a hole, made in ndd* 
die of this turf,, and then tixed iq the ground with it, in a 
sloping position.. 'Ihe root will form in the course of the 
yeari^ and then the layer, musit ho cat off close to the stock, 
and teken «p with its tnrf. • 

Grafting is almost out of use* > THic. ftuit indeed is larger, OrafiiHg^ais. 
but it Is much more: liahte'te fail from thc'sJightest , 

nagement, does not prodace &o> sound a wLie, und thn^S^ 
do not last so long by fai‘. 

A gobd .viueyard will-contmuc to produce well foic^Bly How long aoes 
or sixty, years, and frequently more, if w'dl managed! jf^ vineyard kn? 
the layers be not planted deep enough, the vineyard will be 
covered with trailing roots, forming a sort of floor, so that 
there will be no place to lay down fresh shoots, and it must 
be broken up* . ^ 

For white wine black and whife grapes are planted itidis. What gmper 
cihuinately' in the same vineyard, which is perhaps wrong, 
as they do not ripen at the same time. But wine made en* 
tirely from bhek grapes would be loo strong, and apt to 
become pricked in hot years : and enfireJy from white it 
would be too mellow, as these grapes^ contain more muci« 
lage thgn thc black. ' . 

Xho of grape cultjiTated are nM many. The black Black generally 
are. genereUy preferred for aoyeral reasons.. They are not^*'’*^*^"*'*^* 
so :5.ooxV/'spoiledby froat or j?uo, which urc common about, 
vintag^^^tiiiie*^; :aud they give more streiigdi, ..and body to the 
wide. > Yet- tliere are. some places, where , the wibeismucU 
esteemed, thoegh|;^Cy 'lm^ few black grapes^ ^ — 

ASr there daeger from the frost in spring but at suiu Dang«r from 

jnort., to 

tttft dangfK, ... ]Vq.iii;^8.o£ 
Weiretbceo.dU|«aiTerd[»:. 

of' tits., vkeyardy »bont the en(| Hansigcmcrt of 
f^eiWttarx: os is, 3i«rch« -th!B.*fjs.t thing- to be (ioae» . awt 
g(#'Of'Ag.iQ0rt es3#i(^/tda0etn..U tjis<g|!estto4st 

of 
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Pruning. the crop, is to p^tind the vhie. WhenUisstroOg’, twi 

Side shdofs or branches may be left : If weak^ only bn?. 
'Three eyes should be left each shoot; Sometimes the 
,lrinedtessere leave three shbots^^ and fotir eye® to a shoot 
If the vine be ybdiig, and the'itock is not loaded trith old 
cuttings^ its height when pmOed is only three or four 
fhbhes. The branches are never strffbrcd to shoot up above 
a foot and half. 

Digging. After this? pruning,' abdnf the citd Of March, or in April, 

when the earth is softened and rendered pliable by the win* 
ter frost, it is dug up about a fbot deep, so far as to uiu 
Putting down oorer the roots, and all the clods are well broken. After 
l^yen. ^Kb^teyers are put down where necessary, throwing bn 

tflpi^asket of dung, and tilling np the trench with mould ; 

the two or three stenfs left on thorn appear abere 
ground four or six inches apart, and raking care not to in. 
Stirriiv" Oie jure the bttds on them. Atthe end of April, or In May, 
ground. earth is stirred again, but more sujjerflcially. While 

Stopping the the vine is in ilower, It must not 6c touched : but when this 
and |g over, in June, the shoots arc to be stopped at about a 
foot and half ; and the vine is to^ be staked, and tied up, 
biit not so as to interrupt the cirrulation of the* air, or the 
developemcnt of the shoots. When this is done the earth 
Stirring tYi«* has Or sccoiid stirring, and about the middle of^ August, it 
ground ..gaiiK has its third and last 

Bipenesbofthe About the ond of September, or later in some seasons, 
grapes. grapes will be ripe ; which is known by the footstalk of 

each being brown and Woody, as well as the geddrbl stalk ; 
the grape 'coming off easily, and the part of the stalk within 
it not appearing gi^en ; and th0 stones being brown, 'dry, 
and not glutinous. ' 

f;aihf'riPj*ikcm Great care is necessary foi? making the white wine, “ihe 
for vluie wine, ripest and sbuudest bunchei must be carefully gaAiered, 
freed from all diy, ratten, and brnlsi^ grapes,; put Into 
large baskets, cohered with a clotU to keep’ the sun 
them, earned Jnto the shades anil ^ere kept 
ing, when tkfy iwe tO 'bc pressed speedily as possible. 
Preb>h?s» The grapCs being laW on the bed of the press^ tlicy^ toe' id 
be. covered, with thret/ or four layers of flitl sfOfies^^ and the 
press turned. When tlmfilce has rttrt for fobr or fiVc 

nutci, 
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SDtcs^ the press is to be turned backward^ the stones re* 
moved, the grapes that have protruded thrust into the heap^ 
the stones r^laced, and the press turn^ Ugaiiu The juice 
from three of such pressures^ which wUl not tAke up ap 
hour, is put by itself for. prime ^Uie into.a^ vat, ^where itis 
left all night to settle* , . , 

The ifcext morning this juice is poured oflT vfrom the sodt*. Putting into 
meat, and put into new, matched, and well rinced ca$ks«**^^ 

In these it ferments, at first violently, afterward impercep^ 

tibly ; till, about the end of December, having gone through 

all the stages of depuration, it becomes fme. . It is then Hacking and 

racked off, in dry weather^ and on some fine frosty day, 

and fined with isinglass. About a pound of that of Mar« 

scilles is sulfictcnt for 40 puncheons, ^f 200 bottles each* 

The isinglass being dissolved is well beaten, diluted with 

wine taken from the cask, then poured into it,, and the 

whole well stirred by an instruineut introduced at the bung- 

bole* The wiue thus left to settle ferments slightly again, 

till it is stopped by the cold weather, or by time. In a Sccom! racking 

month or six weeks it w racked off again, and has another 

fining with half th.e quantity of isinglass. 

In thi^ state it usually remains till March, when it is hot. Boitling. 
tied. Good glass bottles arc taken for this purpose, ivell 
rinced, corked with superfine corks, and these are confined 
by packthread or wire. 'J'hc bottles arc then piled on their 
sides, one upon another, in the Cellar. 

.. As the 4^rmcntatiou is not completely terminated at the 
tiQi^ of bottling, it revives about the middle of August, be- 
tween which time and the end of September it knot unusual 
to have five or ten bottles in a hundred burst ; and this con- 
tinues till the March following, when it becomes more vio- 
lent, Of more moderate, ^cbrdlngHo the state and quality 
of the .wine. . In general, when not more than twenty 
bottles in a httiidre4 burst during the whole course of the 
fi^ripentation, proprietor does not complain* 

or e^'^efiiponthv after the &t.st bottl^^^ When Dcc^irurd iv.tt 
the Wipe hsLS gone through aU the stagfes of |j|^eijiation, 
and be sold or sent abroad, it undergoes a fresh de- 
cantation, which requires some dmcicrify*. If thC' wine be 
Ikot ipantliog [mptkAaasQ, it is shnplc enough* The bottle 
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is tak^ii n{) in tbd |)l^itt6it ih #hi^ it li^ $ the isf re* 
moY&a with a hoek; whfeh the ihsut h^eYds ih his hainr j;' the 
Cork is drawn ; and a well rinced, empty botite beih^ held 
y>efpciiidicdlart5' to its mouthy the inrine is decanted^ leaTiug 
at ^e bottom the sediment, which had ^ not beeii shaken. 
Some employ a siphon to draw off the wine lit this case. 

When the wine is mantling, Ihe Wjpieration is muOh more 
nieeatid tedious. Boards aria prepared, with holes'at cer- 
tain distances to Fceeire the bottles, and placed deaf ’ the 
pile. A workman carefnlty takes a bottle from the pile^' id 
the position in which it lay shakcs:it With a getitte, slow, 
aiid regular motion, so as to get alt (he sediment down to 
the side of the bottle, and thence to the neck, wlthout mix* 
ing with the rest of the 'Wine; 'and then places it on the 
board lit a sloping po^rtioti. This is done regnlarly till the 
board is filled. TWenty-four hours affot the bottles are 
moved agaitt in i less inclined position, so us to bring the 
sediment do mi upon the .cork. If this be done camplotcly, 
without reiulctiiijr fhe wine at all thick, it Is placed hi a 
perpmKlb'vva posi ion, and the same is ddno with all the 
Othoi buttles. He then takes them one by ohc, bottom up^ 
Wards, stays them with his left arm, removes the wire with 
hla hook, And carefully draws ‘the cork. The fixed air 
expands ; the* 'Wine forces out thO sediment into a rccelTcr ; 
when instantly the 'workman turns up the botUc, Which has 
lot out only what was necessary to render the remainder 
perfectly clear, and gives it to . another, who iSlls itj and 
reworks it* 

Will keep fnjin This wine, when sent abroad, will keep ten years, with- 
* out its quality being impaired : but id cellars, particularly 

those of Champagne, w he are'ciit but bf thcifehalk fOck, 
it will keep twdiity or thirty ycaVs. The tefuperature of 
the cellars should be Equable, '^and Catrenti of air in them 
avoided.' 

Gathering Ike For making rrd'WiW, (he-grapes ai*e gathered ivlth“fhd 
shmb' precautions & for makfdg%M^ faking 6 
black grapi^ TheM arc bruised m' parVfC'utar’ v^ by 
Treading them, mcn treadiifg bti them with strong Wooden shoes :! paft of 
stalks arc Ihrowti aw'ay, and the miiJit Is left; in covered 
fermenting. '• Vil«^^els fo ferinenf sufficiently to extrac^he col diidng matter 

from 
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frotn th^e pellicli's. Ill some years three or four days are 
suflic^nt for this i in others It ro(tuiros ten^ fifteen, or eren 
twenty. . 

When the formciitaiion hc^iis, the husks and stalks ate MAnjigecic^nt 
forced down so as to be entirely covered with the must, 
either hy means of btoiit poles furnished with cross pegs; 
or, whi(;h is better, by a couple of stout men going into the 
vat, and well treading and miAing its contents. When the 
air aboye the vat extingnbhes a^ndle ; the stalks and husks 
rise fdtcibjy, whatever pains be taken to sink ^ them fre« 
qucntly, that the must may not acquire a disagreeable taste; 
the hnist experiences a degree of real ebulliliou; and the 
colouring matter is sufllcienily decomposed: the fermenta- 
tion must not be carried farther, iest the wjnc acquire a dry 
and hai^l!) taste, not to be cured even by keeping. ' ^ 

The liquor is then to be drawn oil into anotJier vat ; and 
the marc pressed, but only twice or three ti^ves. What P-i tit j: lU. 
funs from the marc being well , miked with the other, the ' “ 
whole is to be tunned into new, well hooped casks, previ- 
ously rinced with hot water ; but these must not be quite 
ftiled, as, the wine stilf fenneuts for some days. As the 
fermentation abates, they arc filled up, and the bung, in 
which a little hole is made. Is put in. When the fennenta- 
tioii is become imperceptible, the cask is stopped cio.-ie; 
rare is taken to fill it up from time to time, lor tiicre u> 
soon a vacuity formed in it, and even to open Ihe ])uug- 
AbQui the end of December, in dry Aveather, and if post 
siblc on a fine frosty day, because all f(!rmontatioo has 
ceased, the wine is racked ofl’ from the Ices. About the 
middle of May, before the hoi weather comes on, it is 
racked off agaiu, ^aud the barrels arc fresh hooped, and the Second ra«.hui^. 
wine is pul into ^le cellar. 

. When the wh^. »s to be sent off. to the consumer, or rArkujg 

mto bottles, it i^ fiwod. For this purpose the aviuc is racked 
t^ird time; and thuiwhltes of, five or six very fresh 
eggs, ar^ well bc^teii up^^^u.piut of water, yrithoujt making 
them frotk if possible, for every puncheon holding %10 
bottles, /fhqso for wliite wine hold only 200. This is put 
into the cask, and stirred about, as in fining white wine. 

The wine is gcucrally bottled in KovembtW; 

months 
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Sensible tests ot certain acids and ammonia. 


of atiinioiiia. 


tccted by its means ; bnt this test is grea^Iv surpassed bv 
1 , . ^ ^ " ‘iiiiK «»iy much 

the solutioii of mtld nHraic of mercury prepared cold. Onj superior. 

part of muriatic acid of the s ccific gravif y of 1'15, diluted 
with 70000 parts of water, barely exhibits a sli^^ht aline 
hue, when tested with nitrate of silver. Diluted with 
SOOOO time' i^s weight of water, it eludes the action of this 
test, as well as of all others, except t)ie mild nitrate of mer- 
cury, which renders it verj perceptibly turbid. Its seiisi- Indicates 
bHity is so great indeed, that wveu Yneis-B-is of agr'^in of mu- 
riatic acid at 1*15 is indicated by a .«>1ighriy d'iil tint in the 
water tiiat contains this extremdy small quantity. From 
reflecting on the absolute insolubility, as it may be calh^d, 
of the mild muriale of mercury, 1 was led to experiments 
concerning this reagent. 

It is at the same time the most sensible test of ammonia. Detects 
One part of this alkali^ diluted with SOfXK) of water, is in- 
dicated by a slight blackish yellow tint, w'hcn a solution of 
nitrate of mercury at a minimum of oxidation is added to it* 

Lime water, or barytes water, is generally considered as Afotute oflead 
the most sensible test of Carbonic acid. I have found, that l”st Vf^cirbonia 
the acetate of lead surpasses both. I was Jed accidentally 
to make this observation. Some distilled water, which 1 
kept in a cellar not very deep under ground, where how. 
ever there were no fermented liquors, was rendered very 
tiensibly turbid, by adding this solution. Kirwan has ar^ 
cused the acetitc of lead of being a deceitful test, his solu- 
tion^ which had been kept a little time, bring sometimes 
rendered turbid by pure distilled water. But it is not de- Not deceitful 
ceitful ; the water in this case is not pure, it contains a lit- 
tle carbonic acid. 1 prepared some di.stillcd water free from 
all carbonic acid. It was not rendered turbid either by 
limewater, or by the solution of acetite of lead. I passed 
into it a few bubbles of carbonic acid, which acidulated the 
water so slightly, that it neither reddened litmus paper, nor 
rendered limewater turbid ; but the solution of acetite of 
lead whitened it perceptibly. 

Acetate of lead is mfuch less sensible to other acids. A ^ensibl^ 

Colution of snlf)huric acid at 1*85, diluted with 16000 parts **^^^‘^* 
of water, which acts sensibly on litmus paper, is not ren- 
dered turbid by acetate of lead. Barytes water however 
y OL. X VIL-— Supplement. S B • detects 
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detects of its iveight in water acidulated with sulpha* 

ric acid, and surpasses in sensibility for 1this acid all other 
reagents. 

MiM nitnre of The mild nitrate of mercury is almost as sensible a test of 
of ph^phorlc^ phosphoric as of the muriatic acid ; with this diiference^ 

acid. that the precipitate with the former is soluble in an excess 

of phosphoric or nitric acid, but that with the latter is ab- 
solutely insoluble in an excess of any acid whatever. 


!nq'ii‘;y intotlu' 
formation of 
muriatic acid by 
^rahanism. 
Apparatus. 


No tracer m 
Hiunatic acid. 


Rome acid 
* ho^vovor 


Probably nitric 
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iSome farther Remarks on the pretended Formation of 
Muriatic Acid in Water by the Influence of the 'Oatoanic 
Pile : by Professor Pfaff, of KicL 

I HAVE continued my researches into the pretended for- 
mation of muriatic acid in thaler, by the influence of the 
posithe pole of V^olta’s pile. I have employed glass tubes 
of various diameters, from one line to an inch. The tubes 
were closed at bottom, into which the conducting wires 
were cemented w ith scaling w^ax. The comm uni cation be- 
tween the two lubes, into one of which the influence of the 
positive pile was conducted, while that of the negative com- 
municated with the other, was made at the top, sometimes 
by w et paper, sometimes by linen threads, sometimes by 
tendons, and sometimes by muscular fibre. I likewise va- 
ried the metal of the wires, employing successively platiua, 
gold, silver, copper, and iron. ^ 

ill all my experiments 1 could never obtain the least trace 
of muriatic acid, though my test, the mild nitrate of mer- 
cury, the most sensible of all for this acid, w ould have in- 
dicated the presence of ^ grain. But 1 found by 

litmus paper indications of an acid ; which certainly was 
neither the muriatic, sulphuric, carbonic, nor phosphoric ; 
since the nicest te.st5 of these acids, which greatly exceed lit. 
' mus ill sensibility, gave no signs of their presence. In all pro- 
bability therefore, it could be nothing but the nitric acid. 

I always obtained traces of an alkali too, which from 
every test was ammonia. I cannot therefore but adhere to 
my opinion, that the acid and alkali arc formed at the cx. 
pMise of the nitrogen adhering to the water ; jjj^hich on one 
side unites with oxigen, on the other with hldrogeii. 
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Description of the Mode of making Threshing-Floors in the 
Commune of Falbonnats^ in the Department of the Iscrei 
by Mr, J. J. Cuamfollion Figeac, Secretary to the 
Society of Sciences and Arts at Grenoble^ c^-c. 

HE gypsum quarries cf Valbonnais furnish two sorts of Two sorts of 
plaster, one white, the other red. The white is found xhe r^d used 
only in solitary strata, not very abundant : ihe red, which floors, 
is coloured by oxide of iron, is the most plentiful, and used 
almost exclusively for threshing floors. 

For this purpose it is burned for 24 oi 30 hours, pound- Calcinod, pow 
cd as fine as possible, and in this state left for ten days, 
before it is used. It is to be observed, th& more it is 
burned, and the finer it is pounded, the better it is. At well mixed 
the cxpirafion of this term, and after the ground on which 
the floor is to be formed has been made vi'ry level, the 
plaster is to be diluted with cold water in a bucket. It 
iiiust be carefully mixed so as not to have any lumps. 

Two feet from one of the walls of the barn, and parallel A slip of wood 
to it, a ruler is to be placed, of the height which 1**^' 
plaster floor is intended to have. This is commonly two and iho plaster 
inches and half, or three inches. When the plaster is quite l^thTia- 
smooth, has acquired a certain degree of consistency, and terval and 
is almost beginning to dry, it is poured out on the space 
between the wall and the rules. To level it another ruler 
is passed over it, one end of which rests on the former, 
the other touches the wall. It is then gone over with a 
trowel, to make it as smooth as possible, every vacuity 
is filled up, and any heterogeneous matters, that may be 
on the surface, arc removed. Thus a smooth level sur- 
face is given to it, which is an essential quality. 

As soon as this is done, a similar quantity of plaster This is repeated 
prepared in the same manner is laid at the end of the for- 
mer, and the same operations are repeated, till the plaster 

is extended to the opposite side of the barn. Here, how- 

. . . .... inches of the 

over, it 18 absolutely necessary, to leave a little void space, opposite walk 

* Soonini's Biblioth^ue Physico-econonitque, Feb. 1807^ p. 315. 
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THRESHING fLOORau 

to guard against the inconveiiienccs that would (*nsiiO from 
the plaster swelling when in contact with both walls. This 
space may be three inches in a length of twenty feet. 
Other layers of plaster arc then formed in succession by 
the side of this, bounding them always by the long ruler^ 
placed at two feet distance from each preceding layer, which 
will keep them all of an equal thickness; and thus the 
whole of the lloor is completed. 

Great care must be taken, that the succcssiTe portions 
unite well together, that there may be no vacuity between 
them. For this purpose it is necessary to finish the whole 
in one day if possible : and to accomplish this a sii$cicnt 
number of men should be employed in diluting and pro- 
paring the plaster, that those who arc forming the floor 
may proceed without interruption. 

Ten days afterward the vacuity left between the floor 
and the wall is filled up, and then it will be ready for use* 
If in this time it acquire a deep red colour, it is a good 
sign. Such a floor will last In common a hundred and fifty 
years ; and still longer, if it be not exposed to damp. 
AVIkmi its surface becomes injured by time, and is no longer 
as smooth as it ought to be, all the plaster "may be removed^ 
oKposed to the weather for a fortnight, burned again as if 
it were fresh taken from the quarry, pounded, mixed with 
water, and relaid in the .same place, proceeding exactly in 
(he. same manner as when it was laid down the first time. 
The floor thus remade will last as long as it did before. 

The ailvanfages of such a lloor may readily be conceived, 
when the high price to which timber has risen of laic years is' 
considered. That some calculation of its cost may be 
formed, a square fathom of this floor, three inches thick, 
will require about eleven hundredweight of gypsum; and 
two men cun work up seven tinicfi this quantity in a day. 
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French National Institute *, 

Mr . LA-PLACE has investigated the phenomena of ca- Laplace on c»* 

pillary attraction ; but instead of copying what Mr. .Do- aitrac- 

lambre says on this subject, we shall refer our r«*adcrs to 

p. 164, 169, and 286 of the present volume for what has 

been done by this celebrated mathematician; and to our 

next number for some remarks on it by a learned corres- 

pon^nt. 

In 1784 Mr. Roswag of Strasbourg presented to the Wire gauz« 
board of trade some gauze made of iron wire, for wdiir-h lie 
received a reward ; and the loom he invented for making it 
was lodged in the collection of machines of Vaucanson. Tii coated with 
1799 Mr. Uoct|on made others, and coated them w ilh 
transparent glue, to be substituted instead of horn for ship in htplantcmv 
lanterns to be used between decks, and in engagements byjjj. 
night, lie has since conceived, that with a thin coating of 
plaster they might be employed to preserve shijis from fire, 
and buildings on shore still more easily; or at least that they 
would render the ravages of fire less frequent, and less ter- 
rible. These gauzes might be very useful too for theatrical Safe Mire dA- 
decorations, w^hich would not be liable to take fire, q’heir 
inronveiiit'iice is their being so little flexible; but Mr. 

Rnchon (ioe> not despair of means being found by chemistry 
to viuned^ tiiis irujierfection, and it was with a view of call- 
ing attoiuiou to this subject, that he read a paper on it to 
tlie cla-vs. 

All eclipse of the sun is among the most useful pheno-Xotal eclipse of 
mena for the verification of astronomical (.ihles, or for the ^he sun. 
dv^termination of the lougitudei: of places. It is likewise 
o’.t • of those, that most attract (he attention of observers. 

Mr. Lalaiide, true to the custom he has f'/llowed these fifty 
years, lias calculated all the observations he could collect of 
ihe eclipse of 1806. Clotuls concealed it from the astrono- 

• Abriilged from the accoiij'i of tlie proceedings of tlie mathe- 
matical division of the class of mathemnliral and physical sciences 
given by thd'Jjerpetual secretary, Mr. Delainbre. 
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mers of Paris; but it was seeii in several parts of France, 
ObservMm Germany, Holland, and Italy. In America it would be 
. monc . particularly interesting, as at Boston and Albany it was to- 
tal. At Kinderliook, near Albany, it was observed by 
Mr. Ferrer with excellent instruments. He concluded the 
conjunction to be at 45 min. 33 sec. after 11. Mr. Lalandc « 
found precbicly the same: and as he learned by other obser- 
vations, that it happened at 30 min. 6 sec. after 4 at Paris, 
it follows, that the difference of longitude of these twQ 
places must be 7h. 15' 27" of time. 

The eclipse was observed at Albany too, but at the in- 
stant of the return of the light the observer had not fts eye 
at the glass : and though this phenomenon w ould appear to 
be of a nature to be seen as accurately with the naked eye, 
it seems to have been noticed a few seconds too late. 

Disk 'of the A curious remark of Mr. Ferrer is, that the disk of the 
moon appeared illumined a few seconds before the end of 
phcrc. the total eclipse, w'hich seemed to him an clTcct of the at- 

mosphere of the moon. 

Only six stars The darkness was not so great as was expected. Only 

bemg%iirroun^ principal stars or planetwS were seen. A luminous 

cled by a iuini> ring of 45 or .50', surrounding the sun, diminished the ob- 
nous ring. gcurity. 

Irradiation of ^ From the comparison of this total eclipse with some an- 
Thed'iamcterof''**^^*’ eclipses observed before, Mr. Lalandc thinks, that 
the moon 2'' the irradiation of the sun is 2"; and that T' must be added 
lanTe had cal-*' seiuidiameter which he had assigned to the moon from 
culaiccl. direct observations made at the full. 

The i«un mbv- Many astronomers have supposed, that the sun is not iin- 
aUe in space, movable in space. Mr. Lalandc conjectured from its ro- 
tatory motion, which is unquestionable, that it has a move- 
ment of revolution. What he suspected Ilerschel has en- 
deavoured to prove by observations, Mr. Prdvot, of the 
academy of Petersburg, has been led to the same result: 
Ifiut Mr. du Sojoiir, having treated the question analytically, 
has found, that it is insolvable when considered in its to- 
tality. The results to which Mr. Ilerschel has been led by 
the apparent motions of different stars* do not accord suAi. 

* Sec our Journal, vol. XIII, p. 59, and XV, p, 232, and 269. 
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riently to establish the motion of the sun, and immobility 
of the stars : it rather appears, that they are all in motion : thaV' its motion 
and it is on this supposition, that Mr. du S<*j our declares the cHunotbe de- 
problem insol vable. lormujed. 

Notwithsfaiidin^ this derision, IVFr. Buckhardt has sub- Rnrekhardt has 
jeeted it to analysis anew. IJis formulae are more commo- 
dioiis, and more easy of application, than that of Mr. dii 
Scjoiir; and are less laborious than the tn«;ouometricaI cal- 
nilation of Mr. llerscliel. He has very adroitly elimiiiateii 
the distances of the stars, which appear to be, and really 
arc, one of the elements of the calculation, and which w'iil 
probably remain for ever unknown to us. If the sun alone 
be in motion, this motion may be ktiowr to a certain degree 
of accuracy, in time, by means of good observations : huf. 
if the stars too move, the separation of the unknown quan- 
tities will be impossible, and some embarrassment will en- 
sue to future astronomers, should there be an iuterniption 
to observations for a few centuries; and should the) at- 
tempt to calculate the celestial movements anew by compar- 
ing their observations with ours, after a period of ignorance 
of some duration. But even on this supposition, which is 
fortunately very improbable, it would only folloiv, that the 
observations of the ISlli century would appear a little less 
accurate; which would not prevent them from furnishing 
much better helps, than we found in the small number of 
rude observations transmitted to us by the Greeks. 

The problem of tiiiding the train of wheels accessary to Problem of 
represent the motions of the planets was resolved by Huy. 
ghens in a very complete manner by continual fractions, planetarium, 
which have the advantage of furnishing approximate values, 
expressed by the smallest numbers possible, in every degree 
of approximation with which the artist may think proper 
to content liiinself. But to this every artist wh<| attempts 
to {construct a planetarium is not equal. Mr. Burckhardt 
therefore has pointed out to them calculations more easy, 
and snihciently exact. 

To these labours of the class may be added the reports pyreolophorus* 
made by its committees on the most curious and important 
inventions submitted to its judgment. On both tlicsc ac- 
pqunts w'C shail particularly mention the report of Carnot 
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Its mode of ac- 
tion. 


on the machine inTeiitcd by Messrs. Nieps, and called bjr 
them a p^rcolophuruit^ By this word, compounded from 
lire, «*oXocj wind, and to carry, the iiivcntors 
intended to point out the inoying powers of the machine, 
which are wind from a pair of bellows, and air suddenly 
A power equal expanded by lire*. Their object was to discoYer a physical 
to the steam power equal to that of the steam engine without consuming 

engine with less 

consumption of much fuel. 

fuel- To form an idea of the manner in which they produce 

and call into action the sudden expansion of air, suppose a 
copper receiver to be firmly fixed to a horizontal tabic. To 
one of its sides is fitted a tube, by means of which a body 
of air is conveyed int<F the receiver. This air meets in ita 
way a few grains of combustible matter, which it projects 
on a fiamc, w here it enters into ignition. The iiillamcd 
matter, entering into the receiver, expands its contained air 
with great force, which is exerted against the sides, and 
pushes forward a piston, sliding in a second tube, fitted to 
one of the sides, 'riiis piston drives before it a column of 
water, or any other body exposed to its action ; after which 
the piston returns of itself (o Us former place, and the ina- 
ehine, recovering its former state, is again ready to act aji 
before. All these eilecis take place in five seconds of time. 

In a trial made by the inventors, a barge loaded with nine 
hundred weight, and its bow presenting a resistance of six 
square feet to the water, .'isceiided the-Saone with a velocity 
dun hie that of the stream. Jii another trial made by the 
committee, the pressure exerted on a piston of 3 inches 
square was equal to a weight of 57000 graimnes (ISblbs); 
the interior capacity was 21 culfie inches; and the coiu 
.sumption of fuel was only 0*32 of a gramme (5 grains). 

The inventors iin^aii t.^ carry their first attempts nearer to 
perfcctioiiik: but cuen in the present state of the machine, 
its violent concussion?, the shocks it gives to what supports 
it, and the celerity of its motions, Jeave no doubt of the iu- 


Experiments 
with ii. 


* This principle iias already bi-cn employed in our own country, 
and W’L* unclerhtand its pjwei-s were found to btf v»;ry great ; but 
some obstacles occurred,, that prevented it from being followed up. 
From the account give n by Messrs. Nieps, however, it was not pre- 
cisely in the same way as their contrivance, but on a simple and 
more scieiilific prlacijdc. W • N. 
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it-nsity and impoiuosify of thU new moving principle; and 
vain able rosiiUs may be evpertod from it, when by repeated 
h'ials all the eiu rg^ i)f whioli it us susceptible is imparted to 
it. Such is tlio opinion of the. e.ommittee, and the class dc* 
terminetl, that the n iioie of tlnnc report should be inserted 
in the historical part of its memoirs, to pre.serve the renHnn-» 

"brance and daU' of the hrsi trial of an iiivciitioii that may 
prove hjoh!y important. 

AJr. Victet presented ten models of scapements from New scape* 
Messrs. Malle.y of Geneva, three of which belonged in part"^'^^’^ 
to Mr. I'avan, the ariist who made them all. They dis- 
played an inventive genius, and great merit in the e.vecution. 

]\rr. Desmarcts read an interesting report on a new ma- Frame for 
chine for weaving ribbed stockings, invented by Mr. sackings 
Icmerc. This is not above half as expensive as the English 
Atocking-frame, and its movemenis are much lighter. Its 
advantages are couiirined by two years experience. 

From the learned researches of Mr. Coulomb, and the Variation and 
formulae of dc Eordu and [/.jplace, we are now able to do. jjJ* ' 
termine with siiflicient prociFion, and without too many dif. aeuc power. 
ficu1tic.s, the variation and dip of the needle, and thcinteii. 
pity of (he magnetic forces. Bat (he.se nice observations 
require perfect instruments, time, and an exact knowledge 
of the meridian of the place. The observations which na- 
vigators, to whom most of these are often wanting, have 
l>C(Mi able to make, are not to be depended iij)on sunicieiitly 
for us to infer from them with certainty the situation of the 
magnetic poles and eipiator, and the points where the mag. 

Iietic equator intersects that of the earth. Mr. Biot how'- Mr r.io(has!it- 

ever has attempted to determine, from the observation.s 

|a Pey rouse and von lluinboldt, all these elements of the»U‘*insof tin, 

magnetic theory of (he globe; and he has given the ^^•^'ces- 

•ary fonnnke for cnlculating what the variation and dip of 

the needle should be in any given place. 

The journey which Messrs, von Humboldt and Gay- IJumholcU and 
Inissae hne. since made in Italy, France, and 

h.is alibrded ^heiu repeated opportunities of comparing their many < ’.js.sva- 
ohserviitions w ith the hypothesis of Mr. Biot. dilU- 
ciilty of ahcerlaining the meridian prevented them from ob-and ihi- mag- 
9.iii \ ing the vari ifiou of the needle at their dilfercnt stations ; "he 

but 
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These clkl not 
coincide with 
Biot's hypothe- 
sis. 


The dipi were 
kll in excess. 


Meridian line 
fixrciided to thi 
Balearic is- 
lands. 


but they obscTTcd the dip, and the number of oscillatioiiie 
made in a given time by a horizontal needle, whence by a 
very simple formula they deduced the number of oscillations 
it would have made in its true direction, and the intensity of 
the magnetic forces. 

To c.xhibit the whole of their labour at one view, and thcl 
consexiucnGOs dcduciblc from it, Mr. Gay-Lussac has given^ 
a general table of the observations themselves, the geogra- 
phical latitude and longitude of the place, the latitudes and 
longitudes referred to the magnetic equator according to the 
hypothesis of Mr. Biot, tlic dips calculated according to 
this hypothesis, and thcdiflercnccs they found between their 
observations and this taiciilation. To this he has added ob- 
servations oTt the nature of the soil, and its elevation above 
the level of the sea. 

It is to he remarked, that all these diiTerences are in the 
same clireerion, the dips by calculation being from 3® 42' 
to 9' too great. Admitting, that some of these differ- 
ences may be ascribed to local circumstances, or the iin- 
avoidable erroiirs of observation, it appears at least highl/ 
probable, that a more considerable part arises from the si* 
tuation attributed to the nodes of the magnetic equator, and 
to the angle it makes with that of the earth. Ft will not be 
diflicult to determine the corrections, that Mr. Biot’s hy- 
pothesis requires, to agree much better with these new of>. 
serrations, and reconcile them with those from which he 
determined his first elements, it is to be presumed, that 
Mr. Biot himself will consider this as an object of sufficient 
importance to engage his attention, when he has finished the 
important and difficiilt undertaking, on which he is now 
employed *. To give this theory ail the precision of which 
it is susceptible, it is much to be wished, that we had a sc- 
ries of observations made in remoter parts of the globe with 
the same care as those of von Humboldt and Gay-Lussac ; 
blit in the mean time we perceive, that the intensity of the 

♦ Messrs. Biot and Arago set off in September last to continue 
' the meridian line to the Balearic islands, and finish the labours 
interrupted by the de^th of Mr. Mechain. In December they be- 
gan the observation of the great triangle, which is to connect the 
island of Ivica with the coast of Valencia. 


magnetic 
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magnetic forces increases with the lafUmle, as Mr. von Hum- The magnetic 
boldt had already remarVd on his American tour; f«^r 5vitirthc*lTil^ * 
Berlin it is 13703, while at Rome it is only 1^642. It fol- rude, 
lows too^from their labours, that the inHiicnce of the chain 
of the Alps was very feeble, if any thing. That of Vosu- tie or nothing, 
^vius at the momeiit of the oartlujuako and cruj)tion of 1805 durii^Tn" 
was not much more perrepliblc, and this would appear to eruption tlie 
be owing rather to local clrt umstances, than to a particular 
magnetic centre. 

The description of llic instruments employed in these ob- 
servations, and the disquisitions entered into by Mr. Gay- 
Lussac respecting the best means of^ making thorn, cannot 
fail to add to the confidence, which the well-known accu- 
racy and skill of the observers must naturally inspire. 

From cudiomotrical exjieriments, and the analysis of the AH gases sup- 
air, Messrs, voii JIumboldi and Gay-Lussac had been boidt ufhave*" 
to suspect, thfit all gases might have the same capacity for the same capa- 
caloi'ic. This consequence, which appeared deducibic from 
their observations, deserved a more scrupulous examination, 
which Mr. Gay-Lussac utiderlook on his return, flis new 
experiments confirmed those before made, yet led him to an 
opposite conclusion. The gases he had observed w ith Mr. but this is true 
von Humboldt had in reality nearly equal capacifies for heat, 
but it was wrong to ascribe the same property to all gpscs 
without distinction. 

The a])paratus contrived by Mr. Gay-IiUssac was ex- Gay-Lussacs 
tremcly simple. It consists of two equal globes, each with 
two tubiilures, one fitted with a cock, the other witft a very this, 
sensible spirit thermometer. The globes having been freed 
from moisture by dried muriate of lime, they were exhaust- 
ed of air, and one was filled with the gas to be tried. The 
communication between the tw'o balloons being then opened, 
part of the gas Included in the first rushed into the second, 
till an equilibrium was established; and then Mr. Gay- 
Lussac carefully examined the changes of temperature indi- 
cated by .the two thermometers. 

In the- first experiment, the subject of which was atmos- Air ru^shing in- 
pheric air, he saw with astonishment the thermometer rising g^ye^out h^t, 
perceptibly in the exhausted globe in proportion as tTic air ' 
rushed into it. This fact appears diamefrically opposite to 

another 
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another 'vrell known, which is, that a Toliime of air incla« 
dcd in the receiver of an air.puny) continually absorbs cstm 
loric as it dilated under the rising piston. It may be said^ 
that the vacuum in the second globe was not sufficieiiltly per- 
fect, and that the air remaining in it, being compressed by 
the additional quantity admitted, was obliged to give out^ 
part of the air it contained : but this explanation Mr. Gay- 
Lussac refutes, first by reasoning, and afterward by a di- 
rect experiment. 

and this ill pro- If the alcohol ascend in the second thermometer, it de- 
Soniity *** scends nearly the same quantity in the first. Now if, after 
having exhausted the second globe, the communication be- 
tween them be opened, the gas, equally distributed, will be 
reduced to hali^ the density it had before; and one of the 
thermometers will be seen to rise, and the other fall, each 
ill an equal degree, but less than before, in consequence of 
the diminution of density. And if, by repeating the ex- 
haustion, the density be reduced to half what it was in the 
second trial, and consequently to what it was in its origi- 
nal state, we shall find the equal and opposite variations of 
the two thermometers still following the ratio of the density. 
Similar experiments, made with particular attention, on hi- 
drogen, oxigen, and carbonic acid gas, produced similar 
results ; that is to say, the quantities of caloric absorbed 
in The first globe, and evolved in the second, were always 
equal to each other, and proportional to the density. 
Contrivance for To render the experiments comparable w'ith each other, 
•qiializins the lieeessary* tliat the time occupied by all the different 

time ot irans- \ ^ 

mission of the gases in their transmission from one globe to the other should 

be the same. This Mr. Gay-Lussac effected by a contriv- 
ance equally simple and ingenious, w hich diminished the ori- 
fice of the connecting tnbe in the ratio of the square root 
of the densities : and thus the time of transmission for all 
the gases was found to be eleven seconds. 

Of these experiments, which deserve the attention of the 
natural philosopher, and which Mr. Gay-Lussac purposes 
to verify and extend by farther observations, the following 
are the results, which however he offers with some diffidence. 
Central results 1. When a vaciuim comes to be occupied by a gas, the 
#»f the experi- caloric cvolveil i$ not owing to the little air that might be 
left m it. 


Ollier gases 
profluced the 
«me pheno- 
mena. 
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9k If a communication be opened between two equal 
spaces, one a vacuum, the other fiiled with a gas, the vari- 
ations of temperature, positive in one and negative in the 
other, ardfequal in quantity, but not in intensity. 

3. In the same gas these variations are proportional to the 
change of density it undergoes. 

4. The variations in different gases are so much greater, 
in proportion as their specific gravities arc less. 

5. The capacity of a gas for caloric in a given volume di- 
minishes with the density. 

d. The capacities of gases for caloric, in equal volumes, 
are so much greater, as their specific gravities are less. This 
consequence will be evident to those who know the experi- 
ments, by which Mr. Gay-Lussac had alre^y proved, that 
all gases are equally affected by e(|ual elevations of temper- 
ature. 

Mr. Cotte, correspondent of the Institute, has compared Progress of 
the progress of several thermometers, both of mercury and com™iTc!l^*bot!i 
alcohol, in various expositions, during the hottest days of niercurial and 
the three memorable summers of 1809, 1803, and 1806. 

Two of these thermometers, one mercurial the other in doors and 
spirit, were placed out of doors in fha shade, and facing the 
north ; two others were exposed to the direct rays of the shade, 
sun ; and two were within doors. Ail of them were con- 
structed with the greatest care, and under the inspection of 
different members of the Academy of Sciences. Before 
Mr. Cotte examined the effects of different exposures, he 
determined, by taking the mean of a great number ^of ob- 
servations, the comparative motions of these thermometers 
in the same situation. 

It follows from these experiments, that the differences be- DirFcrenees be* 
tween the mercurial and spirit thermometers are much more 
considerable, when they are exposed directly to the rays of est ia the sun. 
the sun ; which Mr. Cotte ascribes chiefly to the red colour 
of the spirit: and this difference is greater, the greater the 
beat. 

The greatest hourly variation takes place from 6 to 7, 
and more especially from 7 to 8 in the morning ; it continues 
diminishing till 11; thence it iacreases till 2 ; and between 
9 and 3 it diminishes a little. 


The 
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Tho dilTerence between the mercurial and spirit thermo* 
meters exposed to the^sun is nearly the same from 10 in the 
morning till 4 in the afternooiu 

The greatest Tlie maximum of the thermometers withia do4||rs docs not 
happen on the same days as that of the thermometers with- 
trayson the ont, 

A cloud passing rapidly over the sun suddenly sinks the 
Clouds affect Spirit 2° or 3^, the mercury about 1^* only. When the 
spiiit most, -cloud has passed, the liquid rises as quickly. 

Mmury most The motion of the mercury is most uniform. 

Time of great- The maximum of the thermometers out of doors in the 

oitheat. shade takes place from 2 to 3: that of the thermometers in 
the sun, from 3 to 4 : and that of the thermometers within 
doors, from 6 to 7, in the afternoon. 

Fluctuation ob-- When the heat is the greatest, a kind of lliictuation and 
served. agitation is observed in the mercury, and still more in the 

spirit, which causes them to rise and fall continually. 
Mationbe- Mr. Carnot has published a memoir on the Relation that 
tasuxs of^ any between the distances of any five points taken in space, 

five poiiit:> iu followed by an essay on the Theory of Transversals. This 
by Cur- interesting appendage to the Geometry of Position 

of the same author. In it will be found a number of use- 
ful or at least very curious theorems ; analytical formulas 
for resolving all the problems respecting a quadrangular py. 
ramid, ^\ithont supposing any knowledge but that of its 
edges. All these formul«e are symmetrical, and possess a 
degree of elegance, that will much please the geometrician. 
Some, it is true, may stagger the hardiest calculator, and 
much shorter solutions might be obtained by the skilful ap* 
plication of trigonometry : but each problem would require 
new considerations, which do not immediately present them- 
selves jto the mind, while here every thing flows in the clcar* 
est manner from a few known principles. This work there- 
fore is a repository, whence the geometrician may derive 
expressions, that will facilitate the solution of very compli. 
cated problems. To give an idea of the calculations of the 
author, we shall quote the enunciation of one of the last 
problems, Vhich is as it were tho summary of those that 
precede : Of ten right lines, joining any five points taken 

in space two by two, nine being given to find the tenth.” 

The 
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The Essay on Transversals is not less curious. The fun- Camoi's Essay 
damcntal principle of this likewise may be found in the Geo- 
metry of Position ; and it was one of the two, on w'hich' 

Ptolemy built all his spherical trigonometry. The ivord 
transversal is here employed to signify any right line, ciit- 
Jting the three sides of a right-lined triangle or their prolon- 
gations. An equation of remarkable simplicity expresses 
the ratio between the segments of the sides. Mr. Carnot 
immediately deduces from it three other formulae of the same 
nature, which, transferred afterward to spherical trigono- 
metry, are found to be the same as Ptolemy had deemed suf- 
ficient for the purposes of astronomy. He demonstrated 
them syiiihclically, according to the method of the ancients ; 
and his demonstrations, enlarged by his commentator Thcon, 
are not very complex. Mr. Carnot, afUr having demon- 
strated the first principle exactly in the same manner as Pto- 
lemy, finds in our modern trigonometry more simple means 
for the others. 


After having coincided with the Greek mathematician, he 
extends the theory in various ways, applying it to plane and 
spherical quadrangular figures ; to every polygon, plane or 
even oblique; and lastly to pyramids: applications that are 
perfectly new, and of which not the least trace is to be 
found cither in Ptolemy, or in his commentator. 

Mr. Lacroix has published a fifth edition of his Elements 5tli edition uf 

of Geometry. GeoTneTy by 

Mr. Hauy has published a second of his Elements of Na- Lacroix, 
tural Philosophy. The great and rapid success of the first 
edition renders it unnecessary for us to enter particularly menu of Natu< 
into the plan and execution of a work, which its author has Pl'»losoph} 
revised throughout, to enrich it with all the new discoveries, 
that have taken place in such a short interval. Thus we 
find in it Mr. Laplace’s theory of capillary phenomena ; 

Mr. Gay-Lussac’s experiments on the dilatation of gases ; 
and the researches of Mr. Biot into the relation betw'cen the 
refractive power of difierent substances and their chemical 
i^omposition, which he has just finished. 


Lectur$i 
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LectureB at SL Thomases and Gtf^^s Hospitals. 

The autumnal course of lectures at these hospitals^ will 
commence as follows : 

Sti Thomas's. 

Anatomy and the operaltohs of surgery, by Mr. Cline 
and Mr. Astley Cooper, Thursday, Oct. 1st, at 2 ’clock/ 
Principles and practice of surgery, by Mr. Astley Cooper^ 
Monday, October 5th, at 8 in the evening. 


Gvif's. 

Practice of medicine, by Dr. Babington dnd Dr. Curry, 
Friday, October 2, at 10 o’clock. 

Chemistry by Dr. Babington, Dr. Marcct, and Mr. Allen, 
Saturday, October 3, at 10 o’clock. 

Midwifery and diseases peculiar to women and children, 
by Dr. llaigliton, Monday, Oct. 5, at 8 in the morning. 

Pathology, therapeutics, and materia medica, by Dr. 
Curry, and Dr. Cholmelcy, Tuesday, October 6, at 8 in 
tlic evening. 

Physiology, or laws of the animal OEconomy, by Dr. 
llaigliton, VV\*dncsclay, October 7, at 7 in the evening. 

Experiincutal Philosophy, by Mr. Allan, to begin in 
November. 

Clinical Lectures on select medical cases, by Dr. Babing. 
ton, Dr. Curry, and Dr. Marcel. 

N. li. The several lectures arc so arranged as not to in- 
terfere with each other in the hours of attendance; and the 
whole is calculated to form a complete course of medical 
and surgical instruction. Terms and otlier particulars to 
be learnt from Mr Stocker, a|>othccary to Guy’s Hospital, 
who is also em|}owered to enter gentlemen as pupils to such 
of the lectures as are delivered at Guy’s. 

Pourcroy’sPhi- A. F. Fourcroy, professor of chemistry at Paris, has 
published an enlarged edition of his Philosophy of Che- 
^ mistry,” which is considered as the best elementary work 
on that science. A translation of it by Mr. W. Desmond, 
is in the press, and may be expected early in September. 
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